CIHM 
Microfiche 
Series 
(■Monographs) 


iCMH 

Coliection  de 
microfiches 
(monographies) 


Canadisn  Ifwtinitt  for  Hlstorieal  Microraproduetioiw  /  iMtftut  canadlMi  dm  mierorapfodiictiom  MtterlquM 


M  WbNofrapM«« 


Tht  ImtitM*  has  MlMipiid  to 

I  taf  liliiiiN^  rMtimt  flv  iMi 


off  vM  MMOM  HI  ln# 


olfilnin|,aM 


0 


I  Co«Mra 


D 

□  Covm 
Coowr 

r~|  Cow  Ml*  oiMiil^ 

LJcartn 

T~~~t  Cdoimd 
I lEncndt 

D 

n 


<n/M 


M  (U.  otfMT  «Mn  Mm*  or  MMfc)/ 
(i  A  Mitra  4««  Wmm  en  noil*) 


Coioond  ptoiH  and/or  iNwtratiem/ 
•t/ou  iHyitftiow  m  eoolMir 


wMiottwriMiwiai/ 
wtetf'Mitratt 


Or  amamon 


La  raNurt  Mrrit  iMot  ONMr  *  fomkra  ott  4i  to 
dkionion  to  lont  4a  to  RMifli  infMaMi* 


I      I  Btooktoaiw 

baan  omitiad  from  fihninf/ 
il  M  paot  qua  aanainai 
•on  a  ana  ranaurMion 


n 


MpPMHMntSifMS 


L  ImIIimi  a  wtitn^Wmk  !• 
MaM 


loat 
do  point  tfaw 


r~nColOMra4 
I IftfHdai 


n 


at/loH 


OMaHty  of  print  vartoa/ 
il'if 


Continuow  pagination/ 


□  Indodai  imtexiat)/ 
ConiprandMn(dat)indax 


Titto  on  haadar  takan  froMK/ 
U  titra  da  I'an-tMa  provtont: 


nTittopap 
Ah*  da  til 

□  Caption  of  iMoa/ 
Titrada 


n 


ofinoa/ 
titrada  to  liwaiMMi 


dtpartdatolivraiMn 


<Mn«riqua  (pModiquat)  da  tolivraiMn 


TMt  iiani  i>  filmad  at  tiM  radiaation  ratio  alM 
Ca  documant  aM  f iim«  av  taoK  da  r«d«etion  il 

Indb 
idi«t( 

alow/ 

MMIM. 

2fX 

10X 

—^^ 

p«^ 

^Hin 

1«X                            ItX                           22X 

XX 

1 

J 

"~" 

12X 

itx 

aox 

2«X 

^"■^ 

Uh^ 

2tX 

13* 

Th«  eopy  fllmad  hw  has  bMn  raproducj  thanks 
to  th*  gcfMroaity  of: 

National  Library  of  Canada 


L'axamplaira  fiirn*  fut  roprodult  grica  k  la 
gtaftroaiti  da: 

Blbiioth«qua  nationiria  du  Canada 


Tha  Imagaa  appaaring  hara  ara  ttia  bast  quality 
possiblo  eonsidaring  tha  condition  and  lagibiHty 
of  tha  original  copy  and  In  kaaplng  with  tha 
filming  contract  specifications. 


Original  capias  in  printad  papar  covars  ara  fllmad 
bagkining  with  tha  front  covar  and  anding  on 
tha  last  psga  with  a  printad  or  illustratad  impras- 
ston,  or  tha.  back  covar  vvhan  ei:propriata.  All 
othar  original  copies  srs  fllmad  beginning  on  tha 
first  paga  with  a  printad  or  Illustratad  impras- 
sion,  and  anding  on  tha  last  psga  with  a  printad 
or  illustratad  imprasston. 

/ 


Tha  last  roeordod  frama  on  aach  microflcho 
shall  contain  tha  symbol  — ^  (moaning  "CON- 
TINUED"), or  tha  symbol  ▼  (moaning  "END"), 
wliicfiavar  appNas. 

Maps,  platas,  chsrts,  stc.,  msy  ba  fllmad  at 
diffarant  reduction  ratkie.  Thoss  too  large  to  ba 
entirely  included  In  one  exposure  sre  filmed 
beginning  in  the  upper  left  hsnd  comer,  left  to 
right  and  top  to  liottom,  as  msny  framee  as 
rsqulrsd.  The  following  dkigrams  Illustrate  the 
method: 


Lee  Images  suhfsntss  ont  it«  rsprodultes  avec  ie 
plus  grand  soln.  compts  tsnu  da  ki  condition  at 
da  la  nattet*  da  i'exemphilre  film«,  et  en 
conformiti  avec  ies  conditions  du  contrst  ds 
fUmaga. 

Lea  axempkiirss  orlglnaux  dont  la  couverture  en 
pepier  eet  lmprim«e  sent  fiiafite  sn  commsn^nt 
par  la  premier  plot  et  en  termlnant  soit  psr  la 
demMre  page  qui  comporte  une  emprelnte 
dimpresston  ou  d'lHustrstion,  soit  psr  Is  second 
plat,  sslon  Is  cas.  Tous  las  autres  exempleires 
orlglnaux  sent  fNmte  sn  commsn^ant  par  la 
premiere  page  qui  comporte  une  emprelnte 
dimpreeston  ou  dlllustrstion  et  en  terminent  per 
ki  demMre  pege  qui  comporte  une  telle 
emprelnte. 

Un  dee  symboiss  suhrsnts  sppsraftra  sur  la 
demMre  image  do  cheque  microfiche,  selon  Ie 
ces:  Is  symbols  -^  signifie  "A  SUIVRE",  Ie 
symbols  ▼  signifie  "FIN". 

Les  cortes,  pisnches.  tableaux,  etc.,  peuvent  Atre 
fHmte  i  des  taux  da  rtduction  diff«rents. 
Lorsque  Ie  document  est  trop  grand  pour  <ltra 
reprodult  en  un  soul  ciich*.  11  est  film*  i  partir 
dn  I'angle  supMeur  gauche,  do  gauche  «  droite. 
or  de  heut  en  has.  en  prenant  la  nombre 
d'imagee  nteessaira.  Les  dtagrammes  suhrants 
mustrent  hi  mMwde. 


t 

2 

3 

4 

5 

6 

■"OUinON  TBT  OHMn 

(ANSI  and  HO  TEST  CHAItT  No.  }) 


IttiM 
Itt 

IM 
IK 

u 


IM 


m 


1.1 


I '-2^    ■ 


u 


125 


Itt    120 


^ 


^PPy^JM/GE 


'^^EoM  Moin  StrMt 


Ine 


Jf<*>«tor.  Nm 


("6)4«2-0300-(>hon; 
(7IS)2M-S«W.F«, 


iforti     i4aa(    us* 


'M 


WT->^ 


\-:  '■ 


r  ■ 


J.  ■*>■"■ 


m:  /■•■^ 


■'•''^r.--' 


*•„••■•   >-A 


l|$iViitNf$t 


,>...',  ML  ■?..     .      „^ , 

'■...v-^^'-;-  •■■'„;$: i-''J:-- 


/  .#• 


'V-.  :  :.^><  ■  ■; ■  -v:' .. .. :  .;^;^ ,pT-^.-.^^^?^,  .«w^lj:if ' ^ WORKS  .L"; ^  ^  2 -'-  - f^^ "^^'.^.v " ?::^ 


.'  f.  -5./ 
t's  "S  ■■J'i 


'  ^ '■/'■■  ■ 


-.<=   ,.;.v,    V    '  ■■    -^v- ■■     ■•      -i    .-■■.'";    .   ■.-   ,■'■;:   '•'' '^f  ■■*■"■'■■'.'-.,  'Vi.;''.'     ■"'■';' 
'  ■   . •  '     ■'■ '-  ''■■,'■''■'    ■'•<"•*■■.,     ■■■■'■,  v':f-'     -.    .  ^..:,    -;j--'.-'  v       ..'-^••V''    ^vV,'' .~u    ■■<:  .--.-< 
.  ---"    .-■     ^^   ;.■■■;.''   •'    .,-;■    -.•V.v    "  _-..    ;  ,^•s--    t:.    ;-.«#•:';  ^,..>s,.*--.  a        -■.'-;    ■  >•■-  v^^'-   .v--,;.j 

r;v-J?.^#S'-- ■'"  ■:.'/'J\:,r''^  ^'.vv*^.--':: 'vVj-'-^-^v'^..:  ''  ;   ■■-n^'-v/-  "V:, 


-   -  i    .--"^^JK'  ■r\   i.T"- 


if  -v-v?'  '><  "^''f 


^*Si' 


if-'*'  '- 


^VSi"t-:  d:-* 


A- 


;*-»^.T« 


'■•.*''■- 


J'''?>. 


t^.^^i-;; 


;-'^,.; 


■-■f#: 


*;'..'•"? 


«..tc 


,>:..v 


';lv: 


■yfc 


,-itir^' 


11^' 


Comments 

THE  COMMITTEE  OF  THE  RATEPAYING  ENGINEERS 


I         k 


ON  THI 

REPORT 

ON 

Aqueduct  Enlargement 
Montreal  Water  works 

■V  THK 

BOARD  OF  Engineers 


1 


ALSO 

Certain  other  documents  in  Connection 
WITH  THE  Aqueduct  Enlargement. 


> 


\  >■  ;»'!p 


^^«^  0^  CONTENTS. 

<W.  ^^•^' ^*^  ^Pril  SOth,  ,917..    . 

^'^r*^"  put  to  Bated  of  lis^  »«•». 

^^  Engineer's  wport'of  TV . ••''•oM 

^^''^""i-ionew «*  Oeoember  leth,  1916,  to  B«ud  of 

««•» 

0  900370 


fAoat 


**9t» 


14 


Iff 


U 


17 


COMMENTS  BY  THE  COMMITTEE 

or  THl 

FATEPAYING  ENGINEERS 

ON 

'REPORT  ON  THE  AQUEDUCT  ENLARGEMENT. 
MONTREAL  WATER  WORKS. 

■YTWt 

BOARD  OF  EN6IIIEER8.  J 
DAltD  AnflL  aOTH.  19f7.** 


Ta 


"""*^  ^y  »TH.  IM7. 


AND  we'll!?"*  ™' ••««    • 

r  «- 0.  OAvio.  Cry  cunK. 

rr^r*  °°  *»«»  "««P^rt  on  the  .    '^"'  *^  Comment,  by  thrir 
^'^  Comment.  we«  .uK^t^'"*''^'    <*•*«*  April  soth,  19,7,, 

«o  the  B«»^    -^".  together  with  copjeg  of  ««^  •      .  «*>lvod 

(Signed)    ITREDERirir  n*  «« 

^'^^y  of  the  m«-».  •  ^ROWN, 


MONTRCAL  JUNE.  30TH.  1917. 


TO 

His  Worship  the  mayor 

and  the  members  of  the  board  of  commissioners 

OF  THE  City  of  Montreal. 

L  N.  SENEGAL  .ESQ..  SECRETARY. 
AND  TO 

His  worship  the  Mayor 
and  1he  members  of  the  city  council 

OF  THE  Cmr  OF  MONTREAL. 

The  honourable  l  O.  david.  City  clerk. 


GmtlMDiit:— 

Following  the  receipt  of  your  letter  of  2Sth  May,  1917,  undertaking 
to  letue  have  details  of  the  eBtimates  intherqwrtof  theBoardof  Engineen, 
dated  April  30th,  1917,  we  have  recently  received  from  the  City  Hall 
cortain  pagH  of  details  of  the  report.  Having  studied  these  in  ccmjuncticm 
with  the  report,  we  now  beg  to  submit  our  comments  thereon,  as  promised. 

Summing  up  oar  ccmdusions  we  may  say  that  to  us  it  is  evidoit 
that  the  report  of  the  Board  of  Eki^eers  agrees  in  almost  every  main 
oonohHion  with  our  rqmrt  submitted  last  November. 


«*«'»V«<?(/  „  condemned 
Cc)    Nodical  changes  in  ri    • 

The  following  is  a  bri  f 

Z^'  dated  April  30th,  19^'  ^^'  V»"telet,  " 


""PPorted:— 


A  COMPARISON  OF  STATEMENTS 
THE  AQUEDUCT  QUESTION. 


'*«  plant  unit 
'univalent  to 


hown  to  be 
City. 

'  *e  much 
ct. 


1.— Power  obtainable  from  the  Enlarged  Aqueduct  in  Electrical 
Horse-Power. 


Th«  aty 

Winter  minimum,  9,000. 
Summer  minimum,18,000. 
Yearly  average  minimum, 
14,000. 


The  lUteimyint 
Englnccn 


Maximum 
7,000. 


as    designed. 


The  Board 

"Winter,  5,600. 
Summer,  8,900".  (p.  22) 
With   radical    alterations 
and  additions,  9,750.  - 


the  City. 
*'«  excess 


'ifontreal 


2.— Probable  Ice  Troubles  in  Opoation. 
The  aty 


The  RatepajrhiC 
Eb^c 


Stated  frequently  that 
there  would  be  no  ice 
troubles. 


Stated  that  "serious  oper- 
ating troubles  due  to  ice 
are  inevitable." 


The  Board 

States  that  there  will  be 
ice  trouble8,"equivalent 
to  a  complete  shut  down 
for  2.4  months  each 
year",  (p.  11) 


yity  up 


leers' 


oient, 
itelet, 


3.— Capital  Cost  of  the  Project. 


The  aty 

Varioudy  stated  the  cost 
from  92,500,000  to 
S9,500,000. 


The  Rmtepayinft 
Enftlneera- 

Gave  the  cost  as  over 
S10,600.000.  (AU  dato 
for  complete  estimates 
were  not  thenavailaUe.) 


The  Board 

Gives  the  cost  as  over 
$10,600,000,  but  did  not 
include  in  the  cost 
certain  important  items 
amounting  to  about  Sl,- 
400,000,  which  would 
make  the  total  cost  at 
least  $12,000,000. 


Th«  city 


ho«Pf    electric./ 


TheB 

^'''«  this  C0« 

P«-    theo^rti 
P°wer.    (Thi 

«entto'|76.0( 
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bawd  on  .  cap 
°'  »W.600.ooo 

^    f  ep,«,iay« 
'»o«e-powerO 
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«. 


'^'«''%    stated    ..  ««S22*"* 


■"■•  *'««Ml.y  for  tt.  n^ 


'^•aty 


Undertook    the 
P«>iect  and  declS!^"! 


Stated  that  't),» 

^•^hat.c;i 

ed".  ''^n  'tart. 


Says: "w.j 

aqueduct  1^    the    old 


7.— PlropoMd  CkHnplctlon  of  Work. 


"uree  power.      r„ 

•^Prociation.  ft  i, 
/"»  •  capital  c(vrt 

'.OW    and     in. 

.  J^  /und 
P^wtion  thi« 
""tc6rti8ove? 


■^WiatJoa. 

Board 

»n«wer  this 
"«?  put  by 
'wioner  Vil- 


The  aty 

Peniats  in  continuing,  ex- 
tending and  completing 
the  work  in  apite  of 
protests. 


Th«  Ratapaytng 
Engineen 

Stated  that  "all  thought 
of  completing  the  proj- 
ect,  along  the  present 
lines,  should  be  aband- 
oned". 


8.-Solution  of  the  Problem. 


The  atjr 

Stated  that  aqueduct 
power  is  the  cheapest 
•nd  best,  and  recomm- 
ends completion  of  proj- 
ect. 


The  Ratepaying 
Engineen 

Dempnstrated  the  econ- 
omy of  abandoning  the 
project  as  designed, 
n»«king  the  mostadvant- 
ageous  use  of  the  work 
done  and  purchasing 
the  balance  of  power  or 
genoating  it  by  steam 
power. 


The  Board 

Stated  that   the   present 
sclttme  "is  the  one  to 
which     exception    has 
been    taken,    and    we 
«gree  that  it  should  not 
be   proceeded  with  as 
outlined,    ft  could  not 
have  developed  the  ex- 
pected power."  (p.  38). 
The    Board    does    not 
recommend  completion 
of    the    project,    even 
after  radical  modifica- 
tions. 


The  Board 

Does  not  make  any  defin- 
ite recommendation  for 
the  solution  of  the 
problem,  except  that 
firm  bids  on  electric 
power  be  asked  for. 


rd 

the    old 
'eft  as  h 
» suppjy 
Maps,  a 
'dhave 
ractive 
39; 


':~'°CX""''^**  '-  ^-^  «'«•'•  '^  "•«'  fcon.  .h. 


The  aty 

Stated  that  power  from 
the  aqueduct  would  be 
available  for  lighting 
the  streets,  with  a 
surplus  of  powcar  for 
sale. 


The  Ratepaying 
Engineers 

Showed  that  lighting  the ' 
streets  with  power  from 
the  aqueduct  is  ia  ,.act- 
icable. 


The  Board 

Shows  that  no  aqueduct 
power  would  be  avail- 
able for  lighting  streets, 
(p.  33) 


''^^'^^^z^^i.'zs^-:^^::  '^ 
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It  ia  important  to  note  that: — 

I.  It  FM  only  after  the  protest  by  the  Ratepaying  EngineerB  in  April, 

1916,  that  the  City  began  serious  studies  of  the  whole  project. 

II.  After  the  report  by  the  Ratepaying  Engineers  in  November,  1916, 

the  City  proposed  radicJid  changes  in  design  at  addition^  cost, 
to  meet  some  of  the  objections  raised.  The  Board's  investigation 
and  report  show  that  further  changes  in  design  must  be  made 
involving  over  a  million  dollars  additional  cost  before  the  amoimt 
of  water  power  claimed  by  the  City  could  be  approximated. 

III.  The  project  as  proposed  by  the  City  is  strongly  condemned  by  the 

Board. 

IV.  The  whole  project  has  become  so  badly  muddled  that  after  a  long 

investigation  the  Board  is  unable  to  recommend  a  definite  course 
of  action,  but  merely  recommends  asking  tenders  for  electric 
power  and  making  further  studies. 

The  resolution  of  February  6th,  1917,  appointing  the  Board,  called 
for  a  comparison  between  the  report  of  th&Ratepaying  Engineers  made  in 
November,  1916,  at  the  request  of  the  City  Council,  and  the  different 
reports  of  the  City  Engineer.    This  comparison  has  not  been  made. 

This  resolution  stipulated  that  a  complete  study  of  the  proposed 
development  was  to  have  been  undertaken,  and  a  report  made  "as  to 
whether  the  development  is  feasible,  practical  and  advantageous,  and 
to  advise  the  City  on  its  advantages  Mid  disadvantages,  with  every 
recommendation  which  they  (tbe  Board  of  Engineers)  wiU  judge  proper 
to  make  to  the  City".    It  cannot  be  swd  that  this  has  been  done. 

Mr.  Commissioner  Ross's  letter  to  the  Board  of  Engineers  dated 
February  16th,  1917,  apparently  advised  the  Board  to  disregard  the  reports 
•  referred  to  in  the  resolution  of  February  6th,  1917,  but  suggested  that 
the  Board  advise  the  City  as  to  the  right  and  wisest  course  for  the  City 
now  to  follow  from  a  boainess  point  of  view.  The  Board  apparently 
accepted  this  letter  from  one  of  the  Commissioners  as  instructions  over- 
riding a  resolution  of  the  City,  but  failed  to  make  definite  recommenda- 
tions as  to  the  right  and  wisest  course  for  the  City  to  follow. 

In  the  report  and  the  detaU  figures  sent  to  the  City  by  the  Board 
certain  items  are  omitted  which  are  clearly  chargeable  to  the  cajHtal  cost 
of  the  aqueduct  enlargement.    The  excess  costs  of  the  present  steam 


II 

As  shown  on  page  14  of  the  Board's  report,  only  three-nuarf*r«  «f  ♦», 

t'drctrtLe^^^'  "T'T  ^  ^•'^^^  ^wef^n^r^trb^^^ 

u  mereiore  in  making  a  comparison  with  purchased  oower  on  u.  »«;♦ 

power  Der  vpar     tk-    •         •    7  P®"^  theoretical  water  horee- 

X^   ^   V^'    Whrr^^'flT  *°  '^^"^  *''-^  ^'  electricaIho«e. 
^er  per  year     fc  the  same  table  purchased  electrical  horse-power  at 
125.00  gives  a  total  amiual  unit  cost  of  $62.47  per  electrical  hor^Zer 
horTno*  ''~'*""  ^"^  °^  comparison,  a  difference  of  nearly  mmZr 

S  tTe  toS  lt°7i  *'?  *^  ^'^^  '^^^'^  «"  P*^  35  of  L  Cr^ 

Tand  ^^^t^K^S'pL^r^r  ^^"  °^  ^"'^'^-^  ^^^  ^ 

nmi^  ^^  ^f^  calculations  of  annual  costs  of  power  there  is  no 
proviaon  made  for  sinking  fund  nor  for  depreciation  Based  on  th^ 
2^  expenditure  of  $12,000,000.00  and  ^th  pre^r  SlXl;".  ^ 

ct^  r  r  '^^P'**'"**^^'^  '^-  *«**!  annual  oper^ti^  coste  ^d  LS 
Charges  would    amount  to  at  least    SI  rmnnnnnii  ■    ,    ^^  "^^ 

fl00.00  per  electrical  hor«^pow^'    «1'"«>.000.00,    equivalent  to  over 
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In  view  of  the  foregoing  there  appears  to  be  no  justification  for  the 
statement  on  page  41:— "Under  ordinary  circunuianoes  and  with  the 
figures  now  before  us,  we  would  have  no  hesitation  in  recommending  the 
adoption  of  Scheme  II  with  provisicm  for  Boulevards,  u  Its  OMt  of  opcr^ 
atkm  per  h.-p.  per  year  is  the  lowest."  If  all  cost  items  are  included, 
either  purchased  power  br  steam  generated  power  is  much  cheaper  than 
water  power  developed  under  Scheme  II. 

A  supplementary  resolution  of  the  City  dated  26th  February,  1917, 
voted  an  additional  credit  to  the  Board  on  the  understanding  that  the 
Board  was  to  answer  questions  submitted  in  writting  by  Commissioners 
or  Aldermen.  Mr.  Commissioner  Villeneuve,  whose  various  published 
commentaries  on  the  aqueduct  question  during  the  past  year  have 
shown  his  great  interest  in  this  important  matter,  submitted  seven 
questions  on  April  30th,  1917,  with  a  definite  request  for  specific  replies. 
In  a  letter  dated  May  10th,  1917,  submitting  their  reiwrt  to  the  City, 
the  Board  referred  to  these  questions  but  did  not  reply  to  them  except 
to  say  that  the  information  would  be  found  in  the  report. 

After  a  study  of  the  report  we  conclude  that  three  or  perhaps  four 
of  Mr.  Villeneuve's  questions  are  fairly  covered  by  the  report/  but  we 
cannot  say  this  of  the  others. 

In  an  interview  at  the  City  Hall,  June  6th,  1917,  the  Board  replied 
verbally  to  a  number  of  other  questions. put  to  them;  and  we  conclude 
from  the  answers  as  submitted  to  us  that  no  wflll  defined  course  of  action 
was  then  recommended.  • 

As  the  solution  of  the  problem  at  the  present  time,  we  now  ui^  once 
more  that  the  proper  course  for  the  City  to  follow  is  to  immediately  stop 
all  work  on  the  enlargement  of  the  aqueduct  as  contemplated,  make  the 
most  advantageous  use  of  the  work  done  and  purehase  the  balance  of  the 
electrical  power  required  or  generate  it  by  means  of  a  steam  plant.  The 
'"most  advantageous  use  of  the  work  done"  at  the  aqueduct  might  possibly 
entail  the  construction  of  a  comparatively  small  hydro-electric  plant,  to 
be  operated  during  the  summer,  iu  conjunction  with  pow*>T  purchased  or 
produced  by  steam,  so  as  to  keep  the  load  factor  high  and  constant  and  to 
take  the  summer  pumping  peak  load.  The  size  of  the  plant  suggested 
should  not  be  greater  than  is  necessary  to  take  care  of  the  difference 
between  average  and  peak  pumping  requirements  or  about  one-thml  of 
the  total  power  required.  On  this  basis  the  size  of  the  suggested  plant 
should  not  exceed  3,600  electrical  horse-power,  and  the  economical  size 
might  prove  to  be  between  3,000  and  2,000  electrical  horse-power,  or 
even  less,  depending  on  the  terms  of  the  power  contract  entered  into. 


IS 


»e<^ties.  The  ratepayers^thTckv  h  J"  t?"' '?*''  '*«*«'  *<>  Monti^al 
be  obtained  for  nn'^o^^e^ZZ'^"^''''^'^'^'-'^^- 
securities  h-ve  the  right  to  W^lf  in^  '"''•^"  ^  ^'^  °»"nicipal 
It  h««  b«m  protected  by^X  SS^^*""  T'!^^*  "  "°""<»  -"d  that 

wM.iafarf..^^,Lr!nr?«rtS^r  ^^""'^  ^-' 

The  CoiT  "^ttee  of  thp^  Ha*- 
oomments.  feel  that  they  have  fSH^T'  *'*^«  ™'"°^tted  these 
the  work  they  undertook  i„  t^e  inte^^ofth^*'  "'^*""'  ""^  ^"'P'^ted 
of  the  City  Council.  ^  °'  *•»«  *"  Were  and  at  the  request 

yo..'^5tSnttrt;a'^t^  -f^ngly  supported  by 
-cheme  have  been  fully  j,Sd  *'"^  °^  *^«  «J"«d"ct  power 

We  have  the  honour  to  be,  gentlemen, 

The  Committee  of  the  Ratepaying  Engineen,, 
(Signed)        w.  F.  TYE 


(Signed) 

(Signed) 

(Signed) 

(Signed) 

(Signed) 

(Signed) 


JOHN  KENNED?''™' 
ERNEST  MARCEAU 
J.  A.  JAMIESON 
R-  A.  ROSS 
ARTHUR  SURVEYER 
WALTER  J.  FRANCIS 

Secretary. 


Sr^'oTSCof  Wy'^Mr."'  ""«^^«  =°«^".  Md  to 


(Signed) 


FREDERICK  B.  BROWN, 

Secretary  of  Meeting. 
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MEMORANDUM    OF   PRINaPAL   DATES   IN   CONNECTION 

WITH  AQUEDUCT  CONTROVERSY 
May  1913  Staff  article  in  "Montrad  Herald"  questioning 

project.    Later,  this  was  -vehemently  contradicted 

by  Mr.  Janin. 

CcK*  Cmutructton  Co.  began  on  present  enlargment. 
JamlMon,  Lea  and  Heckle,  City  Commission 
on  conduit  break,  urged  appoi<itment  of  commission 
to  investigate  entire  aqueduct  project.  This  was 
again  opposed,  by  Mr.  Janin. 
Council  (rf  Canadian  Society  of  Civil  Enginews 

asked  for  investigation  of  project  by  commission. 
Board  of  Trade  approved  of  request  of  Council  of 

Canadian  Society  <rf  Civil  Engineers. 

Council  of  Canadian  Society  of  Civil  Engineers 

repeated  request.. 

"Canadian  Engineer"  published  a  condemnatory 
article  on  waterworks  situation. 

Ratepasring .  Ei^ineov  requested  commission  to 
investigate  waterworks. 

City  Ec^f  w  reported  to  President  of  Canadian 
Manufacturers'  Association  endorsing  Aqueduct 
development,  fdlowing  the  appearance  of  a 
del^ation  of  ratepayers  at  City  Hall. 

Ratepaying  Engineers  undertook  to  report  on 
project  free  of  charge. 

Commissioner  Villeneuve  presented  a  report 
condemning    project. 

Ratepayii^  Engineers  submitted  a  report  condemn- 
ing   project. 

City  Engineer  submitted  ar  report  "in  complete 
contradiction"  of  report  of  Ratepaying  Engineers, 
and   asked   for  Board   of   Investigation. 

Board  of  Engineers  appointed  to  make  study  of 
whole   matter. 

Board  of  Engineers  presented  report  dated  April  30, 
1917,  condemning  project  as  designed  but  making 
no  definite  recommendation  except  to  get  tenders 
for  purchased  power. 

Ratepaying  Engineers  submitted  comments, 
dated  June' 30,  1917,  urging  prompt  action  and 
outlining  solution  of  problem. 


July  1913 
February  1914 


July  1915 
August  1915 
October  1915 
November  1915 
April  1916 
June  1916 


June  1916 
July  1916 
November  1916 
December  1916 

February  1917 
May  1917 

July  1917 
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EXTRACT 

raOM    MINUTES    OF    A    MECTING    OP    THF    un.u^   ^ 
COMMISSIONERS  HELD  OS^^^If,^"^^   «' 
FEBRUARY.  1917  (A.  M.) 

No.  29207. 

an  ide.  o.  ^^^^.r::^^Z:^:t-JX^  to  ....on 

Because  it  will  not  produce  the  expected  power- 
^^^^Becau.  fra.il  ice  .i^ht  cauae  a  complete  ,toppa.e  of  the  power 

the  ^:Zr;\::stJ'zZ;^^^^^ '-'  ''^  ^^*^  *»  p— 

engineers  on  the  reporte  of  thr^Z^        ^  "^^  ^^  independent 
Engineer;  ^^        '''^  ™tepaymg  engmeers  and  of  the  City 

^motion  of  Mr.  Commi«ioner  Cot«, 
j^^  Seconded  by  Mr.  Conuni«ioner  Ro*,, 

John^r^tilV'lLp^l^^^^^^^       ^-  «*•  ^-»t  and 
«  Boon  as  possible;  ^^  ^^"'''  development,  and  to  report 

^^^endation  which  they  wiU  ^T^^o^t  ^Z^^^^  ^r" 

which  is  asked  of  tLT^dThl*^^      ^'^P*""*  °'  "^""^  the  report 
repaid  to  them.  '  ^  *•"**  *^""-  <»»t^f-Pocket  expenses  wiU  be 

(Certified) 

(Signed)    L.  N.  Sfefeal. 

Secretary. 
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I   ! 


Meaara: 

Arthur  St.  Laurent  C.  E. 
JohnB.MoRM,C.E. 
H.E.V»utelet,C.E 
Oenttemen: 


cmrHALL 

Montreal,  Febnuuy  16th,  1917. 


R«  Aqueduct  Project  comprising  incnsMd 
Water  Supply  and  Fofwcr  Davalopmant 

Win  you  permit  me  to  addreae  you  frankly  in  regard  to  the  above? 

In  my  opinion  there  is  no  question  of  greater  importance  to  the  City 
of  Mcmtreal  than  that  involving  decision  as  to  carrying  to  completion, 
as  designed,  or  modifying  or  abandoning  the  Aqueduct  project— and  for 
that  reason  I  feel  that  you  are  assuming  a  most  serious  responsibility  in 
undertaking  to  advise  us  as  to  the  course  the  City  administraUon  should 
follow. 

In  the  light  of  the  report  you  may  submit,  the  Commissioners  may 
have  to  decide,  either  that  the  cost  of  the  project  to  date  is  to  a  great  extent 
'  lost  money,  or  that  further  expenditure  towards  the  completion  of  the 
project,  as  designed  <»r  modiiitd,  is  justifiable  and  should  prove  a  profit- 
able investment. 

I  would  like,  therefore,  to  ask  whether  or  not  the  amount  of  remunera^ 
tion  ($5,000.00)  voted  for  your  services  is  at  all  adequate,  in  view  of  the 
time  and  attention  you  murt  devote  to  the  solution  of  the  problem  and  the 
necessity  for  your  giving  the  question  closest  study,  entailing  examination 
of  the  works,  plans,  figures— in  fact  aU  data,  both  engineering  and 
financial,  pertaining  thereto.  *  , 

Your  professional  reputation  and  the  city's  vital  interests  are  at 
■take,  and  I  should  prefer  to  recommend  the  votnig,  from  time  to  time, 
of  sums  sufficient  to  indemnity  you  for  devoting  not  days  only,  but  weeks 
or  months  attention,  if  necessary,  to  this  question. 

May  I  suggest  that  you  will  not  give  too  much  attention  to  the  views 
and  ai^uments  of  the  ratepaying  Engineers'  report  or  to  our  Chief 
Engineer's  reply  thereto,  although  points  are  therein  raised  which  should 
be  dealt  with,  but  that  you  wUl  make  an  absolutely  independent  examina- 
tion mto  the  matter,  «id  in  your  report  advise  the  City  as  to  what  may  be, 
iji  your  opinion,  the  right  course  to  follow,  from  a  business  point  of  view! 

Whether  the  project  as  initiated  was  sound  or  not  is  a  matter  for 
academic  discussion  only,— the  live  question  is:  what  is  the  wisest  course 
for  the  city  now  to  follow? 

Yours    faithfully, 
(Signed)    A.  Guy  Ross, 

Commissioner. 
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EXTRACT 
FROM  THE  MINims   OF  A  SPKrtAt    m««i*..«..^ 

MONDAY.  IW,.  FEWIUARY.  Mir^ 

'<Tk   ****  ****  honour  to  report, 

''Chie?^?:L*re„r.tr^^^^  o'  «- 

"to  pay  the  fees  of  the  exZ«  chl3  Zi^  «»d^tional  credit  of  15,000.00 

"imprevejnente  to  theT^^XSutt"'"'^  *'*  ^""*'°"  ^' *^ 

"!hJ2  ♦     th«  purpose  thp  said  «mi  of  15.000.00,  tTbJ 
charged  to  the  Reserve  Fund.  "",  «,  db 

"Respectfully  submitted 

"(Signed)     Mederic   Martin 


"Certified 

"(Signed) 


"E.  W.  ViUeneuve 
"J.  Ainey 
"A.  G.Ross 


Pelletier, 
"C.  and  A. 


of  the  C 


Aldennan  Larividre  proposed, 
Seconded  by  Aldennan  Waid. 

thatL^rSTetlSotiniraU-JS^^^^^ 

onrSedtt*:s.^^i:LX^^^^^^ 

the  value  «uid  «tw.2^rth^    i^     ^'''''*  ""^""'^  ^  ^°*^  «««^ 

creation  of1he^TX:L  '^.^^r*  °h'''  ^*»'^"*"  "^^^ 
to  these  questions.  '         ^**  **^  ""^  "^'^  be  held  to  reply 

Resolved:    Accordingly. 
Certified 

(Signed)    Ren6  Bauset, 


I     i 


OmCX  OP  Tin  BOARD  OP  OOMMianONIRS 

City  Ball,  Montrad,  April  SOth.  1917 

Mmnv.  Vwtdrt,  SiUnt  LMirant  and  McRaa, 

Windaor  Hotel, 

Montreal. 
OentkoMn: 

^Jjjywir  report  on  the  Aqueduct  Enlargement  haenot  yet  bee 

^«-«^.  «dm  virtue  of  a  RemrfuUon  of  the  C^C^ 

to  «ato,t  qu^tion.  to  you  in  «ga«i  the^to,  «d  furthe  ^^^Tk 


YouTB   very   truly, 
(Signed)    E. 


W.    Villeneuve, 

Conunimoner. 


WEOTIONS  SUBMITTED  BY  COMMISSIONER  VILLENEUVE 
RE  AQUEDUCT  ENLARGEMENT 

1— Should  the  pnwmt  project  have  been  started? 
»— Has  the  project  oyer  been  studied  as  a  whde? 

-'"^1'^"  ^?  "^^^  °'  ^  °'^»^  ~J«^"«t  for  use  for  thr  supply 
of  water  only,  and  not  for  hydraulic  power?  ^'^  ^ 

•"^^fTJor^?!  '^°?***  ^  ^  ^"^"^  '"»'"  '«^'  o'  ^t*"*^  •<«.  and 
If  so  for  what  lenght  of  tune  during  each  year? 

fr-Is  the  present  project  as  ph««d  before  you  reasonable  in  deeign,  and 
properly  proportioned  in  its  several  parts? 

^^*  r"  •Ij^u*'**  "^  ^  '^""•"  ^°'  P^Pi»8  the  «nount  of  water 

:ie  ;tio^^rf  '^  ^•^^ '''  ^"^«  *•- "-  '-^  -- ^ 

'■^  N:;!:i.tr^'5;r9i;;^,  ^-^^'^  «  ^-^  ^y  *^  «ty  Engineers. 


Iff 


To  tlM  rk.iM»..      J  %M     ^  Montreal,  May  lOth,  1917. 

To  th.  Chlmmn  ^  Member,  of  the  Boiml  of  CommioIIni. 

Ctentlonen:     *  C,tyH.Il.Mont«»l.. 

IW  Pro^lSf  ^^  eo^  of  our  Report  on  the  Aqueduct 
ila«>hitiori'of  'the  SlTpeCliy  ,W7     '^'°"  '^  *^  "*  ""'  ^' 

mibmittedb3?him.  °'"°^<"«''  E.  W.  Villeneuve,  .«  per  quertion. 

We  have  the  honour  to  be, 

Gentlemen, 
Your   obedient   servants, 

(Signed)     H.    E.    Vautelet, 

Chairman, 
J.    B.    McRae, 
A.  St.  Laurent. 
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Montreal.  April  30th.  1917. 


To 


His  Worship  the  Mayor 

AND  THE  MEMBERS  OF  THE  BOARD  OF  COMMISSIONERS 
OF  THE   CITY  OF   MONTREAL. 

L.   N.  SENEGAL.   ESQ..   SECRETARY. 
AND  To 

His  Worship  the  Mayor 

AND  THE  MEMBERS  OF  THE  CITY  COUNCIL 
OF  THE   CITY  OF   MONTREAL. 

.      THE  HONOURABLE  L  O.   DAVID.  CiTY  CLERK. 
Oentlemen, 

the  honour  to  Present":J;wTh"^rC^l**L^^^^^       ^«f  7'  »'-e 
proposed  Power  Development.  ^'^^  Aqueduct  and 

RateSyi^'EnSiTrJhTM'T"  [l"^*   *^«   ^^'^   of  t^ 

Walter  J.  Francis  Secrete^v^f  th.  r  1     ./  ^**^'  '^•'*'*^^  f'o°»  Mr. 
on  April  24th,  JSt  "^      *'''  Committer  of  Ratepaying  Engineers. 

'';::^7etvrttdte'ruir^^^^^^^  ^-  ^-f  ^^ 

"that  our  whole  object  h;s  always  ^nt?!v  J  J'"^**  **  **^  *''"« 
"to  an  independent  BoTrdT^lT  ZTTa"'""' ^^^^ 

-Zitr^onW  .!?T    /    «o°»Pl«ti»8  the  work  atong   lAe   pre,Z 
hne,  should  be  abandoned'  and  that  the  beet  should  be  nS  ^ 


i    1 


"n«d ..  u,v««„«.„  -hr!:.'w  irjsr "  ""^ 

It  18,  however,  desirable  beforp  ««»,  ^ 

project,  in  accordakceTuh  thei^  commencuig  the  diacuwion  of 
brief  outline  of  the  undmawJ'  TZl  '°'°**°°^  Resolution,  to  J^ 
the  amount  of  work  alSy  ^r^L'^'T^'  ^*-  P««nt  status  a. 
therewith.  ^^  Performed,  and  expenditure  in  connect 


'*«»«>t  Project. 

The  project  in  course  of  exwntior.  f„ii  • 
consists  in  the  developmeiit  of  tr^  !!!1  *  °*  P"*^*""  enlai^emeni 
and  flow  capacity  as  J^Zue  Z  hXSe^'r '  *°  '^^^ensi:! 
for  the  purpose  of  providing  efeS*  *f  d«^«lopn»ent  of /0,ooo^j 
supply  needed  by  the  City  and  fortJ^rifrT''  '"^  ?"^P'°«  *«»«  '^^t' 
the  water  for  the  City's  fire  and  dllTc* s^f^:;^"    '' ^  ^  -PPl 


us  adapt«tioD 
the  complete 
abandonment 
ndioating  the 

ioff  Eogineem 
ou  will  take 
pression  that 
in  tne  daily 
>f  the  oflScial 

•story  of  the 
der  that  we 
ready  made 
^e  subject. 

ision  of  the 
I,  to  give  a 
■tatus  as  to 
connection 


rgements, 
imensions 
,000  H. P. 
the  water 
K)  supply 


was  built  to  •»....»  -        -F'"'"^  oi  /o,uuu,uuu  Impenal  gallons  per  day 
wag  Duui  to  insure  a  continuous  wat'»r  sunnlv  fm.  ^i—  mi       »  ^.       . 

datum.    The  water  surface  fluctuates  from  Elevation  36.  to  ^        ^ 

The  Tailrace,  which  extends  from  the  present  Water  Works  tn  th. 
fac^fl?**  ^'''  ^"""^"^  ^"°'«  I»^°d.  has  a  toSflen^h  of  ab^ut 
SJf  '  *  '^''^  **'  ^  '^*'  *°^  »  bottom  width  of  113  M  feet    ^l 

water  surface  flL^ati'   1  E taUon  sl  t-l  ''f,  "^fT    ^**^ 
as  high  as  Elevation  28.0.  ""'^^^^'^^  «  ^  20;  flood  level  has  been 

Both  sides  of  the  Entrance  Canal,  Forebav  and  T«Jlr««.         r     j 
with  concrete  retaining  walls.  '     'o^bay  and  TaUraceare  hned 

No  paving  is  provided'for  the  earth  sections  of  the  Head  Canal. 


J 


!  1  • 


:'   i   '    i  j  j  1  I 
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«'>^'r,^,^  t;:::  Sfr  -r -^ ""-  «.. 

"mpletod,  at  111,600  J37m  T^^  «»  ««t,U  ««  of  the  work 

m,ftiJt:;;*«l«^f^-;;"'-^^  »o„.t  o,  the  c. 
*«»™.  not  ehmnreable  to  e^l^rf^*^  ^'  "■  "**•">  "<l  hi 
^n«r  -^vH^the  fiS<:^'2^  ^'^'P""'  >"oP«.  «« 

^-..^  co«  o,  .0*  ^Wbe  donVhicioai^  h;;e»t    ^ 
TOTAL 

Work  done  and  interest 

'0%  o„  b.u„«  „,.c^^,,  p;___,^^- mm 

'""^u^S-'"'*'-  •<■  «-.He  .OOo' h.P:  '"''^ 

This  is  excludve  „/  laije  ch™,  «rimt  th»  r-.       »»^^«^ 
m  oonneoUoo  with  this  w«*^^   ..     '^">' 
'"iniie  adjustment.  '  '"''  ""''''  ™" 


I  ' 

lle'Utr'!!  |™««W«NTCONDrr,ONOF  THt  WORK  FOR  TH.  tNT«.  aQUIOUCT 
we  are  informed  I  IS  A8  POLLOWS:-  «  wwuct 

l.."^""""  I  WORE  PERFORMED: 

I  Earth  excavation . 
J  .     .  I  Rock  «  about  50%  done 

■  Ret«imngwaJl.north«doofE:i,trancecanai;;.:;""     "      S?    " 

I        •       ■    «    South    «    «        «  «  ^      ~% 

^ommiMioners,  I  Forebay  and  Tailrace  walls ...  ^    " 

i»e  work,  when  I  Power  House. ....  nil 

I  Exp..priation  of  land  requi.^  for  B^ulevards/etc.  ;. V.V.not  ^^^^^ 
'  the  cost  of  I         The  result  of  our  studies  is  presented  imHpr  f1,«  #  ii     • 
and  interest   I  h«««ings  with  such  subdivisions  of  S^^ThZ  °'""*^  """^ 

per,  the  City  I  '^^^  understanding.  ^  ''"*'^^"*  *«  "*  necessary  for  a 

I    1-Method  followed  in  carrying  out  the  investigation. 
M,013,610.12   I    2— FnwU. 

>5>581,647.48    I    Q__r. 

—  I    3— Consumption  of  water  by  City. 

».596,167.60   I    ^-PoweractuaUyusedforPumpmgandLightiiig 
^  I         Future  Requirements  for  Pumping  and  Lighting. 

I    5-Definition  of  the  term  "Horee  Power" 
•  Mercier  to    I    «_p_.    ^      ^    .  '^^  •        . 

I    6-Project  as  designed;  Hydraulic  Data;  Velocities. 
1,013,610.12    I    ^~^°"''**°^«P«nt,  if  work  is  now  abandoned. 

I    8-Scheme  No.  1.    Present  Scheme. 
300,000.00    I    9-^hemeNo.2.    Maximum  Power  Available 
203,640.00    I  10-Scheme  No.  3.    Minimum  Power  Available 

^,000.00    I    '-^•;^-N-^-    Buying  Electric  Current. 
________    ■  13— Lightmg. 

J57,150.12    I  14-Total  Cost  and  Cost  of  operation  of  all  Schemes. 
I  15— Financial  Statement. 
I  16— Remarks  on  Cost. 
I  1  ^—Recommendations. 
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MBTHOD  FOLLOWKD  IN  CARRYING  OUT  THE 
INVESTIGATION. 

THE  NEEDS  OF  THE  CITY  ARE: 

forjl/*"  ''"'"^'"*  "'^^  *'  ^^""^^^  A^"*  wd  Electric  cun 
Avenue  Sew««e  Pumping  SUtion.,  Filtration  Work.,  .„d  8^ 

There  are  three  ways  of  obtaining  the  needed  power: 

'•  Scriitrrd  ni)':  ''^''""°''"  «*•*-  •*  ^^-^^  ^ve, 

*■     SetTlvI  '^^^  '^''  *'"^"*  ^'^*"*'  ^'^°'  '*>'  *>*her  ne. 
3.     Buying  Electric  Current  for  all  the  needs  of  the  City  (Scheme  ^ 

♦!.«  t  '*f^  ^*f  '?^°  "*****'  **"'*'^  *^«  c'^yinK  out  of  Scheme  I  a 

2e  wor  no^  i^'*'"  "'"r  '"^  °'  ^  ''""'^  »-«»^***«  <^^ntLi 
tfte  works  now  m  course  of  execution.    We,  therefore,  had  to  estimn 

the  cost  of  makmg  the  Canal  fit  for  such  service,  a.  m'ay^  ^Z 

If  the  work  be  diwontinued  we  have  to  conrider  two  Ca«»  A  and 

h^J^n*'Z^  i®?^°»«'  IV  and  V)  the  banks  of  the  Canal,  where  wa] 
have  not  been  built,  are  simply  trimmed  to  a  natural  slope  w^thL  ar 

^SL^r  r*"^*'*  '''^  'r  ""  '^"^^  — •  "down  t 
S'^^^nt'stlr'"  '""^  "  '"'^  "  ^''^'  '-^-«  *»»«  Taai^e  i 

*«.  -{°  T  ^/^'f'"«  "I)  to  develop  Power,  the  banks  of  the  Can, 
we  sloped  m  straight  lines  and  regular  curves  to  ease  off  the  flow' an 

HeadTaIr  "  '"""''  "^  -commodate  the  discha^^e  throuTh  th 

Jnt^Z*^  u°**  °f  "**  ^  ''*'  ^°"°d  to  be  $5,895,000.  and  the  amount  o 
mterest  charged  amounts  to  $1,072,948.  u  me  amount  o 

This  amount  of  $5,895,000.  has,  therefore,  to  be  added  to  the  cosi 
of  pumping  by  steam  or  by  electric  current. 


'iH 


SI 


If  Um  work  is  proceeded  with,  e  had  aRain  to  consider  two  cases: 
C,  ooDoeetiDs  the  pumps  directly  to  some  of  the  turbines  in  the 
Power  House.  Case  D,  using  all  the  power  from  the  Power  House  to 
produce  electric  current,  and  then  using  part  of  the  current  to  operate 
motor  driven  pumps.  * 

The  question  of  connecting  the  pumps  direct  to  the  water  wheels 
was  considered,  but  on  account  of  the  low  avaiUble  head  and  the  resultant 
•low  speed  of  the  turbines,  it  was  found  advantageous  to  operate  direct 
connected  generators  in  the  Power  House,  using  the  electric  power  so 
generated  to  operate  motor  driven  pumps.  This  scheme  not  only 
aunphfies  the  design  of  the  pumping  units  and  their  connections,  but 
provides  a  most  flexible  plant.  For  example,  every  turbine  unit  is 
available  at  aU  times,  that  it  is  possible  to  operate,  for  either  furnishing 
power  for  pumping  purposes,  or  any  other  electric  power  service  required. 
In  the  case  where  the  turbine  is  direct  connected  to  the  pump,  then  that 
turbme  can  be  used  for  pumping  purposes  only. 

-.  ^^^l^**"**  ^°"*  **  *'"*^  '^^  "o*  ^  in  operation  on  account  of 
msil.  High  Water,  etc.,  and  as  there  is  a  large  difference  between  summer 
*nd  wmter  power,  it  was  also  necessary  to  consider  the  case  of  providina 
an  Auxiliary  Steam  Plant. 

We,  therefore,  calculated  the  capital  cost,  cost  of  maintenance, 
and  cost  of  operation  of  the  following: 

Canal  and  TaUrace. 

Hydro-Electric  Power  House  (Power  House) 

Auxiliary  Steam  Electric  Plant. 

Pump  House,  operated  electrically. 

Standby  Steam  Pumping  Pis'.  . 

As  wiU  be  seen,  it  was  found  cheaper  to  discard  entirely  the  old 
steam  pumping  plant  and  built  a  new  one,  and  finally  it  was  found 
Advantag^us  to  discard  this  new  Plant  altogether,  and  enlarge  the 
Auxiliary  Steam  Electric  Plant  for  aU  requirements. 
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ra-nuTioN  WORM,  bridges.  BOUUvam*. 

POtntkm  Worka. 

lallon..    The  FUtw*!^  X ni     \T"""™  "**  °'  ^3  million  Imp 

worked  much  a^ve  ite  nomL  c..SS        ''**''^'  '*  ''°"'*'  »»»^«  »< 
unlUte«d wau,r would havetoS^ ^    U  "  •!; v "~  '^  '"**'^ 
and  such  a  .ituation  d,ould  S  VvSd.  "°°'*'*'°""  *"*  ""'*«^ 

Bridftfls. 


Name 

1-  Wellington 

2.  Buffalo 

3.  Filtration- 

4.  Church 

5.  Woodland 

6.  Location  not  decided. 

7.  Asylum 

8.  Crawford 

9.  Knox 

10.  Latour 

11.  Lasalle 


Location 

Tailrace 
Tailrace 
Sta.    14.00 
Sta.    41.80 
Sta.    81.30 

Sta.  124.76 
Sta.  135.50 
Sta.  190.10 
Sta.  231.60 
Sta.  269.39 


•  •■  projuetcd 
rtainty  due  to 
I  ^tendency 
tiM  nuudmum 
i  bottom  and 


iU)S, 


lion  Imperial 
lily  quantity 
>n«,  runnii.^ 
ion  Imperial 
insufficient 
i  have  to  be 
filtered  and 
undesirable^ 


I  uJP^  ^u^°^  ^  ^^  ■*"*  *"  •"  <"»**'  •««»?»  'Of  Scheme  II, 
Iwben  the  WeUmgton  and  Buffalo  Bridices  would  have  to  be  longer  owint 
|to  the  widening  of  the  TaUrace.  ^ 

The  Head  gates  of  the  Canal  are  a  part  of  the  Lasalle  Bridge. 

rttt  t^'  **![••  *»^o'*'  >e't  out  the  cost- of  10  bridges  in  Schemes  I, 
III,  IV  and  V.  but  have  mcluded  the  cost  of  Lasalle  Bridge  in  aU  Schemes. 
We  have  abo  added  to  Scheme  II,  the  cost  of  the  Wellington  and  Buffalo 
bridges     Rip-rapping  at  other  bridges  than  Lasalle  may  possibly  be 

I  needed  for  aU  Schemes,  b«t  its  cost  has  been  added  only  to  Scheme  II. 

The  rip-rapping  we  have  figured  upon,  around  the  bridge  piers  in 
the  Canal,  extends  down  stream  for  100  feet  from  the  head  of  the  pien 
and  for  the  whole  width  of  the  Aqueduct.  The  bottom  of  tl  Canal 
whete  It  18  in  earth,  is  excavated  for  a  depth  of  6  feet  or  to  rock,  if  the 
rock  18  less  than  6  feet  from  the  bottom  of  the  Canal.  Five  feet  in  depth 
arc  filled  up  with  large  and  small  stoneg  and  clay  puddle,  over  which 
IS  laid  1  foot  of  good  concrete. 


Boulevarda 


^en  bridgea 


The  cost  of  land  for  Boulevards  has  been  included  only  in  Schemes 
I  and  II.  Owing  to  the  grading  of  slopes  in  Schemes  III,  IV  and  V, 
part  of  the  land  needed  for  Boulevards  is  used  for  the  banks,  and  tha 
balance  becoming  useless  has  been  omitted. 

We  cannot  estimate  in  doUars  and  cents  the  value  of  the  Boulevards. 
Whatever  value  the  Boulevards  may  have  to  the  City  is  beyond  the 
scope  of  this  Report.  ^ 

It  must,  therefore,  bo  understood  that  there  is  no  land  for  Boulevard* 
in  Schemes  III,  IV  and  V  and  that  in  Schemes  I  and  II,  we  have  included 
the  cost  of  land  for  Boulevards,  and  whatever  grading  and  fUling  are 
included  in  Cook's  Contract  and  nothing  else. 


-J' 


If 


M 


i       '  ■ 


: 


'       These  being  the  same  for  aUfi 


Contractors'  Qalm.. 

ve  cases,  have  not  b^„  include 


FrazU 

C-^teee  „,  the  City  „f  Mof.^  P"""..  ^«Ury  „,The'. 

."The  details  of  .he  Worfa  ..  Th'  '  ""^'""^ 

jntake  „J  the  coadri™  "„f  1,!°  T«  ■"  "=  Aqueduct  .u 

favorable  one,  ..d  that  uo  tSf  k^""^""'  »'»'«  «  « 
from  frazil  entering  it,  w.  2  om!'  hw  ever  been  experie 
"o  designed  and  built  "haTth!!!     °'"°'.°»"'»«  «l»wo,Ec 
"■■"erfered  with  by  fraJa  "      """^  °'*""™  ?«'  not  be.  ,eri' 

ackey,  as  foUows:  ^^^"-  ''•  »•  Harrington  and  Thos 

ij^'jn^r  r L-'Sd".::,'^' '"-°" »'  -' 

/egards  the  entrance  of  the  riveTwl   S'  *°^  •'""'Plications 

^  protected  by  wooden  slat^  or    e^^J  *^"«^  «f -«15^d  Po. 

»°'  personal  observations  by  Mei^f'  •  ^  «°°«derahle  numl 

..^e  by  holding  a  screen^  tt  ValTf  ?k'  '^'^  ^'^^^  ^e 

when  frazd  is  known  to  occur  at  otW.  ^  "^'^'y  **  t^" 

,  «d,cate  the  comparative  aCni  of  1  ''^''-    ^^'^^^We  da 

^  In  recommending  the  constSn  nf     ^^''**'°'"  «  *°  f'*^ 

^^-hore,  we  beg  to  state  that  ^^1  °       *°,'"**'^"  ^^00  feet  fro: 

.r^° «-  -  Mr.  ..^s  ::et-dXt  ;i"h 


3S 


II 


'  included. 


J^Port,  dated 
of  the  Water 
gfaph: 

'duct  and  the 
but  from  the 
ke  ia  a  very 
experienced 
^orks  can  be 
be»  seriously 

treal  Water 
«d  Thos.  L. 


The  Ratepaying  Engineers,  in  their  Report  of  1916,  paragraph  7.  say 

''TCTr^tl*?f "'  fr  *°  '•:^"'  *"^  "^'^^  •-  --  -citable, 
inese  will  greatly  reduce  the  maximum  output  below  7000  hnr-« 

toe  ."L'rv:r!,':i„'iri  °'  *■:  '*j°*.  •» "  "^y  >-  b-nt  .t..r 

urns  nave  Deen  m  operation  and  conditions  studied. 
Jbest  ""orWltl'Th"  "'  '"*''"  '"^  "'"  «'^«  *-"»>•«'  -d  to  the 


Dredging 

Any  dredging  required  for  Schemes  I,  II  and  III    at  OntUt  «f 
Tadrace,  has  been  provided  for  in  our  estimates.  °^ 
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CONSUMPTION  OF  WATER  BY  CITY 

are  also  shown :-        °  **•'  '""°^"'«  ^'^We.    The  percertCof  i 

WRC.  OF  INCREASE 


YEAR 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 


24.5 

27.7- 

30.1 

31.7 

34.0 

35.7 

36.7 

38.6 

42.8 

47.3 

52.0 


13.0% 
90% 

.     5.5% 
7.2% 
.V0% 
5.5% 
5.2% 
10.9% 
10.5% 
9.5% 


over  1903 
"     1904 
"     1905 
"     1906 
"    1907 
"     1908 
"     1909 
"     1910 
"     1911 
1912 


1904.«nd  1913  is  88%.  '"%■  "<< "»  percentage  bet 

-""  t.ke  place  i,  trJTti  myZ^"'  '"™'«'  "««  »ueh  JZ 
C%"  "  "■'  r-^  -■>«''  -  --e  calW  the  r„t„.  ^  „, 

""^  ""■"«"»-  '-"--pa.,  an.  .1^- 

fo'iow'irTabif r°jr„.T„'j'™  ^°  •*  .„  „bt.i„,  „  ,,„  ^ , 

Iwbting  by  the  CityTd  tL    y"^'  "'""''  '«<'  '^  Pi^piTJ 


iuHngthe  year^ 
tage  of  increasef 

CREASE. 

rl903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 


■        J3 

U-  ?t°"f  ?*  ?^  ""**  °'  '"""^"^  »n  the  consumption  of  power 
kluch  has  aken  place  during  the  last  ten  years,  we  have  alTe^tiS 

^  probable  needs  of  the  City  and  adjacent  m^cipaliti^r  thrn^ar 
uture,  say  w  thin  the  next  five  or  ten  years.    This^Z  g^ven  in  th" 

Jtat«nen  belo#.  It  wiU  be  Seen  that  the  City  and  surround  n^ 
umcipaliti^  mentioned  above,  now  use  practically  20,000  5  Pfo? 

h«pmg  and  hghting,  and  that  the  requirements  for  the  nefr  fiiturl 

bll  not  be  less  than  30,000  H.P.  "  ® 

POWER    (H.P.) 

Power  actually  used  by 

City,  pumping  eO  M. 

I.G.  per  day,  and  for 

lighting. 


Pumping  Atwoter  Ave. .....       4jio 

Filtration        "        «    2060 


DESCRIPTION  Pumping  Lightingl  Totals 


T^OTAJj.. 767Q 

■Electric  Pimips. 2  000 


f>er  day  was 
in  the  water 
tage  between 

the  quantity , 
I  an  increase 

needs  of  the 


ItOTAL  FOB  WATER 
SU^PLY 


■Sewers. 


Power  needed  in  near 
future,  pumping  lOOM. 
I.G.  per  day,  and  for 
lightmg. 


Pumping  Lighting    Totals 


9,670 


520 


[TOTAL  PUMPING  FOR 

CITY  OF  Montreal!  10.190 

I  Lighting  City 

TOTAL  PUMPING.  AND 
LIGHTING... 


I  Montreal  W.  &  P.  Co. 
system .^ 


8,570 
3,270 

11,840 


2,880 


2,500 
14,340 


520 


13,080 


[Outremont,  Westmount, 
Maisonneuve,  Verdun. . 


Ing. 

TOTAL    FOR    PUMPING 
leeded  for  I  TOTAL  HORSE  POWER 


5,600 


15,790 


1,084 


14,860 


4,330 


3.054 


15,790 
3,954 


8,960 


10,190 


1.600 


23,820 


19,744 

say 

20,000 

HP. 


5,030 


23,820 
5,030 


29,760 

say 
30,000 
H.P. 
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DEFINITION  OF  THE  TERM  "HORSE-POWER" 

To  avoid  misconception  <rf  the  term  "Horse  Power"  in  our  Report 
the  letters  H.P.  represent  the  horse  power  or  energy  due  to  falling  wate 
without  any  losses. 

Vs  this  water  passes  through  turbines  and  puts  machinery  in  motion 
to  b.  transformed  into  Electrical  energy  and  sent  over  Distribution  line 
to  do  useful  work,  some  of  the  original  energy  is  lost  step  by  step,  anc 
all  our  calculations  are  based  on  the  foUowing  table  of  efficiencies  ii 
horse  power  for  pumping  and  lighting. 

The  electrical  horse  power  available  at  the  Power  House,  oi 
delivered  according  to  present  contract  at  2200  volts,  wUl  be  indicated 
by  E.  HP.,  and  for  the  power  delivered  at  other  places,  the  name  of  the 
place  will  precede  the  letters  H.P.  and  E.H.P. 

EFFICIENCIES   IN   PERCENTAGES  OF  THE  WATER 
HORSE-POWER 

ITFM  Lighting  OVERALL 

p        *^  ,*!,  ,,  EFFICIENCY  EFFICIENCY 

PoweratFall 100%  100% 

A"'"^*"^ • •• 82%  82% 

Generator    93^^  7^26% 

Outgoing  Lmes^        . 93%  74.73%  say  75% 

Lmes  to  Central  Distributing  Sta 91%  qs^ 

Pff"^^'-    • »2%  62.6%   8ay62% 

™.^-„„ ^8%  60-6%      "60% 

bwitchboard  P.  House  to  Lamp 60.6%     =  819" 

,,  .     ^.  74.73% 

Mam  Distributing  Station 

Lamp 60.6%       »•  89% 

■      68% 
Pumping 

Low  Level  Pumping  Atwater  Avenue 

Power  House  Switchboard. . .     .  75% 

J?"*^"-; ••'  90%  67.5% 

^"™P8 80%  54% 

Filtration  Plant  Efficiency  Transformer 

^"^  ^'"^ •  ■ 96%  X  75%    72% 

High  Level  Pump  Efficiency,  McTavtoh  Reservoir 
Smaller  Units 

m'^fT^^^'':. 68.8%8ay     69% 

JMi.  at  bwitchboard 68%  470/ 

. .  ,         .  ^    Papineau  Avenue  Pump~Efficiency 

Motor  and  Pumps 64  49^ 

Eff.  at,  Switchboard .  ., " ' ' "  ^' !  68%  ^y        44% 
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From  this  Table  it  foUows  that: 

-^^ODVOL:  REQUIRES: 

1E.H.P j^ 

1  lamp  H.P..  746  Watts ■■  i2    « 

I  pump  H.P.  at  Atwater  Avenue. ......   1.85  «  or  1  39  E  H  P 

1  pump  H.P.  at  McTavish  Reservoir ...  2  13  «  «  ,  S    u 

1  pump  H.P.  at  Papineau  Avenue 2.28  «  «  i.n      « 

Efficiencies  differ  according  to-  the  machinery  emolo ved  to  tran-f„«„ 
t  Tr'  f'f}^.-'^^'  '^d  the  above  table  iT^vefo^y^^ 
the  value  of  efficiencies  which  we  have  used  in  our  Calculations 


PROJECT    AS    DESIGNED -HYDRAULIC    DATA -REVIEW 

AND  COMMENTS  ON  SAME  -  REASONABLE 

EXPECTATIONS  OF  DEVELOPMENT 

IN  HORSE-POWER. 

We  are  indebted  to  the  Chief  Engineer  of  the  City  and  hia  ^t^ft 

These  studies  ar^  exceedingly  weU  made  and  have  been  found  t^ 
be  correct  m  agreement  with  assumptions  made.  *° 

In  the  information  given  it  is  stated  that  the  flow  in  the  CanRl  !.« 

id  m  27,000  feet,  and  a  value  of  0.02  for  the  co-efficionf^n"  T  ll 
channel  in  good  order).  The  same  co^fficierdfT^h^eviden  f^" 
assumed  for  the  upper  surface  of  the  water  whlf  l^r^^-^ht  rfL^! 


u 


40 


The  Ratepaj-ing  Engineeni,  we  are  informed,  assumed  a  high( 
co-efficient  of  roughness  for  their  calculations  of  How,  and  adbpted 
t^u  °(.°"?°3  «w  more  correct  in  their  opinion  to  meet  the  condition 
of  the  Canal,  particularly  that  section  which  is  in  the  rock  cut    th 
effect  bemg  to  give  somewhat  lower  values  in  flow  capacity 


}!'-: 


After  navmg  given  consideration  to  aU  the  conditions  affecting  thi 
factor,  and  examined  the  bottom  and  sides  of  the  Canal,  we  have  com 
to  the  conclusion  that  coefficient  n  -  0.025  is  best  suited  to  the  condition 
of  the  Canal. 


The  Canal  is  assumed  to  be  covered  with  two  feet  of  ice  for  winte 
T^'Tl  ]\^  "^  T"^"^  *•***  ^"^^  hydraulic  Rradient  is  paraUe 
A  ^  ^L  ^  ^*°*^'  ™*^'^  *^«  ^«P**»  of  ^^^^  uniform;  in  othei 
words,  the  difference  in  level  or  friction  head  between  the  entrance  oi 
the  Canal  and  the  Forebay,  viz:  3.3  feet,  is  totally  absorbed  in  cases  ol 
maximum  flow  to  produce  motion  or  induce  the  water  to  flow  in  the 


When  the  turbines,  however,  take  only  a  percentage  of  the  natural 
flow,  then  only  a  percentage  of  the  total  friction  head  is  absorbed. 

aff-.r"^**!^  °"!u ^  ^^"^  '"°'*  ""**"*'  *i"^*'°'»«  *o  be  considered,  which 
f  Si  ^-  ''L  '  "^.'  ^"^^  *'"°"°*  °^  «"«^8y  t«  be  obcained  f^m  the 
development  IS  the  question  of  permissible  velocities  as  governed  by  the 
character  of  the  bottom  and  sides  in  both  the  Headrace  and  Tailrace 

We  are  informed  that  the  Tailrace  will  be  paved,  thus  permitting  of 
velocities  as  high  as  8  or  10  feet  per  second  =  (5.46  to  6.82  milTs  per  hour). 
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to  prevent  scour  and  dknger  to   L  waHs     On  tt^  '^' '"  ""'"'^ 

looked  with  particular  care  into  thl  J    !•        ,  ?  ^  ''*'*'°"°*  ^^  '>a^« 
the  project  as  design^.  T  ^"''*'°"  °'  '"»'«"«  ^^'o^'itie'  for 

Velocities: 

For  the  project  under  execution  we  mav  siiv  fJiof +!,->         i      , 
is  practically  unlimited      Thp  l«f  •        fxl^  f/     **  ^''^  ''"PP^^  °f  ^ater 
«aid  to  be  fixT^»f  •      r  '^"^'^'V"^  *^^  Headrace  or  Canal  may  be 

Jj^retnaW^cot  on'alronh":/"^'"  ^"'"^^^  -•*^°"*  ^^^ 
alnuHv  h„n.   .  J  w^         account  of  the  large  peroentane  of  the  side-wnllii 

the'^.^r 'i^rtsrj^t'c'r"  ''^'■"°''  ™'"-°- »' 

maxiTl'^^IS!.?!,*!,^"!"'  '"  '.r;  -"--av  <'«Pcn<len.  on  the 

«nhec„.,rc::r^--s™ZLtr.s:or^ 
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"The  soil  through  whieh  the  aqueduct  is  beins  excavated^  aoc 
"in  which  the  conduit  is  embedded  for  the  greater  part  of  its  loigth 
"is  largely  composed  of  boulder  clay  or  rock  powder.  Whei 
"comparatively  dry  or  well  drained,  it  will  stand  in  a  bank  witl 
"practically  vertical  face,  but  when  fully  saturated  with  watei 
"tends  to  flow  in  a  horisontal  surface  and  is  easily  eroded  anc 
"transported  by  running  water.  This  latter  property  has  a  ver) 
"direct  bearing  on  the  safety  of  the  conduit,  in  view  of  the  proximit} 
"of  the  aqueduct  excavation." 

-  The  Ratepaying  Engineers  in  a  memorandum  submitted  to  thii 
Board,  under  date  of  March  5th,  1917,  referring  to  the  Canal  Section 
of  the  Aqueduct,  say: 

"Maximum  permissible  mean  velocity,  with  material  as  found  in 
"earth  section,  shall  not  exceed  2.5  feet  per  second.'' 

In  a  Report  made  during  1894,  Messrs.  Keefer  and  Vanier,  speaking 
of  the  Tailrace,  say: 

"The  surface  inclination  -of  the  water  when  delivering  its  full 
"economical  discharge  with  a  velocity  of  100  feet  per  minute,  or  a 
"little  over  one  mUe  per  hour,  wUl  not  be  more  than  one-half  that 
"of  the  present  aqueduct." 

This  is  equivalent  to  a  velocity  of  i:65  feet  per  second  (probably 

surface  velocity)  and  would  indicate  that  the  surface  velocity  in  the  old 

aqueduct  was  as  high  as  3.33  feet  per  second  (2.27  m'ies  per  hour), 

equivalent  to  a  mean  velocity  of  about  2.7  feet  per  second  (1.84  milea 

-per  hour). 

On  the  other  hand,  Mr.  T.  C.  Keefer,  in  a  Report  to  the  City  of 
Montreal,  dated  December  1886,  gives  the  result  of  a  few  measuremente 
of  surface  velocities  made  in  August  1884,  which  gives  an  average  surface 
velocity  of  1.70  feet  per  second  (1.25  miles  per  hour)  equivalent  to  a 
mean  velocity  of  about  1.3  feet  per  second  (0.89  miles  per  hour). 
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No  accurate  information  ia  available  aa  tn  »k«4i.».  „ • 

at  any  tin»e  in  the  old  aqueduct  c.^  ^'^'  '"~°"  ^"'""^ 

From  the  apecificationa  for  Contract  No  2  it  »n..M  - .     .u     • 

CTcavationa  of  the  Canal,  particularly  between  Statione  45  and 
90,  and  whenever  this  material  (soft  clay  pockets   n„L        a 
"loam,  leaf  mold  or  muck,  etc.)  is  so  soft  or  sihTa!?;  1  °**' 

SafebattDm      8af.  bottom  M  .^n  j^,, 

velocity  velocity  v.J.x^ity  vto 

•nf«t  in  miles  inf-p/  in  „  i 

s;^"! •.•.....:..  oM*°oS  ;;«v;2  "^^*'«'^'  «=^«'^o^ 

Hand 04    .?S      n^!^^      0.3i  •  0  65      0.23  •  0.44 

BrokenStone 33    '43        2 1^      J  J^      2.92-3.0        178-2.05 

J.J        4.3        2.25-2.93      4  0    «  .V5        2  73-375 

^e  fully  endorse  Mr.  Mercier's  decision  in  this. 
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In  view  of  the  de«cription  of  the  material  given  by  the  Board  of 
Investigation  for  the  Conduit,  and  other  information  as  mentioned 
above,  and  after  having  inspected  the  works,  we  have  concluded  that 
for  the  first  scheme  to  be  considered,  that  of  the  work  as  per  present 
plans,  we  could  not  assume  a  higher  permissible  mean  velocity  for  the 
earth  sections  of  the  Headrace  than  1.5  feet  per  second. 

^  In  our  studies,  under  the  Heading  of  S.  iH-me  I,  we  assume  that  the 
bottom  is  safe  for  a  mean  velocity  of  1.6  fc  t  j^r  second  (1.02  miles  per 
hour),  but  we  cannot,  however,  accept  or  recommend  this,  or  any  other 
velocity,  until  thorough  tests  have  been  made  to  ascertain  what  velocitv 
It  will  be  safe  to  assume  in  order  to  guard  against  scouring  of  the  bed 
and  against  the  undermining  of  the  side-re»ai.iing  walls. 


ABANDONING  POWER  DEVELOPMENT 

Schemes  IV  and  V 

In  this  case  there  is  no  land  available  for  Boulevards  aud  the 
aqueduct  is  used  only  to  bring  water  to  the  Pump  House  at  Atwater 
Avenue.   - 

*  *v.^o  **?'!;  ^"""^^^'^'^  included  the  cost  of  finishing  the  South  WaU 
to  the  Rock  Cut  to  correspond  to  the  Noilh  Wall  ($43,300.00)  to  allow 
of  the  completion  of  the  aqueduct  at  some  future  time,  if  it  is  ever 
deemed  advantageous. 

We  have  also  included  an  arbitrary  amomt  of  $279,575,  being  15% 
of  the  cost  of  the  uncompleted  part  of  the  contract;  this  amount  mav  be 
increased  or  decreased  in  the  final  settlement  with  tlie  Contractor  " 
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We  have  included,  as  we  have  donp  in  nil  «o—  *k    •  . 
completion  of  the  work    aIthou,^h  th!  ?'♦  '  *''*""^"**  "»♦"  *»»e 

interest  to  Capital  Account         "     '^"  ''''  '"  "**'  '»"'»''«'  »<»  charge 
In  this  case  it  amounts  to  « 1,072,948.00. 
We  have  estimateci  the  cost  of  abandoning  the  work  at :  $5,895,000.00. 

Scheme  I 

Pre»».  City  ^.h^. but  with  ™e.„  velocity  in  He«lr«e 
lunited  to  1.5  feet  per  second. 

>-ing  out  .be  js„\f,ir^r  j,r.Litd':r"  ~°'"H 

«  l-Jfeet  per  iKoond  (1.02  „rfle.  ^erhourrinrS^fl""™  ™'°°"'' 
»f  the  nature  o(  the  earth  bottom  Headrace,  on  account 

the  M^  '^'^S'oSv'^rrl''  '  ""*"°"^  '»™''  <■>'  'b«  bottom  of 

^,e,ce-i::;::?rLieX^S"j^r'tKj--'>"™-' 

velocity  in  the  Tailrace.  maximum  mean 

a  mmy  greater  thicL«  oJTmaf  fo™  ""*  "■"^™"' '«'"'  •'■"'^■'. 

.^  io::^'  S's- r-rrtCtrs  ^f^--  ^r 

from  time  to  ttoenroh!^'™"*  ™"':'r'"^'™'>ble  condition, 

such  tim«^„"r.,"^,VU  t^  '^.'"f/  """"■»*««'•  "■«  « 
,     e  power  .tated  will  be  conHderably  reduced.    The  only 
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mnady  •giiintt  flood,  and  fntiU  troubU.  ii  m  M«iHwy  .tewi  pUot 
whieh  mutt  form  •  n«*«wy  «iiunot  to  the  w.t«  powwr  wjheme  under 
coniiderAtion. 

W.  find  that  for  the  Umitinf  velocity  of  1.6  feet  per  eecond  (l.« 
mike  per  hour)  in  the  Headrace,  and  under  other  condition!  mentioned 
.bove,  the  power  available,  as  ba^nl  on  the  loweet  winter  «»<»».  and 
the  lowest  summer  month  averNte  Rauge  readinc*  leepectively,  at  both 
Entrance  and  Outlet  RauRes,  ii  aa  foUowa:— 

Winter :..  7,445  H.P.- 5,600  E.H.P. 

Summer .11.900  H.P. -8,900  E.H.P. 

The  Headrace  is  the  controUinR  factor  in  both  cases,  that  is,  the 
Tailrace.  as  desiRned  and  paved  all  throuRh  is  »*nie  «nouRh  to  pa« 
all  the  flow  of  the  Headrace,  with  velocities  well  under  the  hmit  of  8  feet 
per  second  as  fixed.  In  fact,  the  hiRhest  velocity  produced  m  the 
TaUracc  under  this  ^wheme  wiU  not  be  over  6.2  feet  per  second. 

We  have  assumed  that  the  summer  power  of  11,900  H.P.  wUl  be 
available  for  7  months,  so  that  during  the  6  winter  months  the  power  of 
7  446  H  P  wiU  be  avaOable  say  for  2.6  months,  and  that  there  wiU  be  no 
water  power  available  for  the  balance  of  the  2.4  winter  months.  pumpmR 
durinR  the  periods  of  deficiencies  beinR  done  by  tue  auxihary  steam 
plant. 

We  have  shown  before  that  the  City  wiU,  in  the  near  future,  need 
to  pump  a  daily  average  of  100  miUion  Imperial  gallons  of  water  for 
domestic  supply. 

The  power  required  for  pumping  this  quantity  of  water  wiU  be 
8670  H.P. 

In  this  scheme  there  is  no  paving  provided  for  the  Headrace  and  as 
paving  wiU^  certainly  be  required  in  a  good  many  places,  the  velocity 
could  then  be  increased.  If  this  were  done,  Scheme  I  would  practically 
become  Scheme  II. 
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The  Filtration  Pluit  at  ito  prcMnt  eapMsity  of  80,000,000  Imperial 
Kallona  per  day  when  placed  in  operation  will  require  2960  H.P.  for 
pumping  and  for  eleetrio  heating,  ae  at  preaent-  inntalled.  When  it  ia 
inereaaed  to  a  daily  capacity  of  100  million  gallons,  the  power  required 
for  both  pumping  and  heating  will  be  3270  home  power.  The  Filtration 
plant  eould  be  heated  by  exhaust  steam  from,  the  auxiliary  plant  at  a 
greatly  reduced  cost,  as  compared  with  electrical  heating. 

With  this  change  in  the  heating  system  the  Filtration  Plant  will 
require  1910  H.P.  for  pumping  when  the  capacity  in  increasetl  to  100 
million  gallons  per  day. 

The  plant,  under  Scheme  I  must  then  produce  power  aM  follows :— 

Needed  for  pumping  100  M.I.O.  per  day 8fi70  H.P. 

Needed  for  Elec.  Current  for  filtration  per  day 1910    " 

TOTAL .  10,480 

During  the  summer  period,  say  for  7  months,  the  water  power 
development  will  take  care  alone  of  the  above  requirements.  During 
the  winter  period  the  development  will  require  the  help  of  a  steam 
auxiliary,  and  our  estimate  for  the  scheme  to  meet  all  conditions  is 
given  below. 


TOTAL  COST     OPERATION 

Actual  Needs J8,537,000        1590,000 

Future  Needs $9,177,000        $679,000 

The  amounts  charged  for  Interest  are: 

in  the  first  case $1,200,744 

in  the  second  case $1,231,234 

This  project  includes  the  cost  of  land  for  Boulevards  and  the  cost 
of  the  Lasalle  Bridge. 
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Scheme  II 

Winter  power:  13,000  H.P.  ^ 

Summer  power:  24,500  H.P. 

In  Scheme  II,  we  have  considered  possible  improvements  to  the 
present  scheme,  and  have  stodied  the  conditions  which  will  give  a 
maximum  practical  hydraulic  development  for  the  City. 

This  Scheme  is  based  on  the  following  assumptions  and  alterations 
to  the  present  scheme. 

The  Headrace  remains  the  same,  excepting  that  the  earth  sections 
are  paved  with  concrete  and  the  sides  of  the  rock  cut  below  the  gravity 
walls  given  a  straight  and  smooth  concrete  facing  instead  of  the 
irregular  concrete  finish  called  for  by  the  specifications. 

The  paving  we  have  considered  is  the  same  as  specified  in  paragraph 
38,  page  8  of  the  specifications  for  Contract  No.  2. 

The  surface  ice  in  winter  is  assumed  to  be  2  feet  thick. 

The  Tailrace  is  radically  changed.  It  is  widened  from  113.86  feet 
to  172  feet;  the  bottom  is  paved  with  concrete  one  foot  thick,  and  the 
grade  altered  from  4  feet  to  2.5  feet  in  2,900  feet,  the  bottom  at  the  outlet 
remaining  at  elevation  2.00  above  datum. 

Under  these  conditions  we  .estimate  that  the  Scheme  is  capable  of 
the  following  power  development. 
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WINTER  — 13,000  H.P. 

This  power  is  subject  to  decrease  or  interruption  on  account  of  frasil 
or  anchor  ice.  It  is  based  on  the  lowest  average  winter  month  for  19 
years  (1895  to  1914);  velocity  in  Headrace  2.82  feet  per  second. 
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SUMMER  —  24,600  H.P. 

Baaed  on  the  lowest  average  summer  month  in  two  years,  which  is 
the  only  penod  of  time  for  which  we  have  any  gauge  records.  The 
maxmium  mean  velocity  in  Headrace  is  limited  to  3.25  feet  per  second. 

The  velocity  in  Tailrace  is  Umited  to  8  feet  per  second. 

We  have  estimated  for  a  development  of  13,000  H.P.  winter  and 
summer,  which  will  be  used  as  follows:— 

Needed  for  pumping  100  M.I.G.  per  day 8570  H.P. 

Electric  Current  for  filtration  per  day 1910    « 

10,480    « 
Kxcess  power 2  520    * 

Total 13,000    * 

As  in  the  case  of  Scheme  I.  this  hydraulic  development  must  be 
supplemented  by  an  auxiliary  steam  plant  to  provide  power  during  times 
of  ice  and  fraal  troubles. 

It  is  also  assumed  that  the  13,000  H.P.  above  mentioned  will  be 
avaUable  for  seven  summer  months.  During  the  five  winter  months  we 
have  assumed  that  on  the  average  there  will  be  a  decrease  of  2.4  months 
each  year;  dunng  that  time  power  will  have  to  be  furnished  by  the 
auxibary  steam  plant. 

Additional  power  over  the  13,000  H.P.  may  be  produced  during 
the  summer  only,  at  a  cost  of  $6.06  per  H.P.  or  16.74  per  E.H.P.  It  Aos 
no  market  value.  *    »«• 

We  have  not  taken  it  into  account  in  our  calculations,  except  by 
providmg  foundations  for  a  future  extension  to  the  power  house,  should 
It  be  decided  Uter  to  utih«e  this  additional  summer  power. 

13,000  H.P.  wUl  pump  a  yeariy  average  of  124,000,000  gallons 
per  day,  but  m  that  case  the  summer  average  will  be  142,000,000  gaUons 
per  day,  and  the  auxiliary  steam  pUnt  shall  have  to  be  used  during  the 
summer. 
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If  instead  of  developing  13,000  H.P.,  2,000  H.P.  are  develouwl 

S  UaS-r  °^  't^'^^-fi^>^  H.P..  'then  thfsuZ,et\:  :S 
Of  142 000,000  can  be  pumped  by  HydrauUc  Power  and  the  costof 
operation  on  the  H.P.  basU  will  be  reduced  from  »56.90  to  $50^5. 

Part  of  the  balance  of  9,500  H.P.  may  also  be  used  to  pumo  Ur»e 
quantities  of  water  during  the  summer  only,  to  provWe  ^ter  or 
foun^ns,  parks,  etc.,  and  to  clean  the  str^te.  £  wateTtL  t 
pumped  at  a  cost  of  $3.20  per  milUon  gallons: 

cold  ta^J!'"  ^"l*"'  **"*  ^'^""^  ™«*'*  also  be  us^  for  refrigeration  of 
cold  storage  warehouses  or  to  manufwture  cheap  icp. 

We  have  estimated  from  accurate  data  that  the  capital  cost  reauired 

L'iliir"  r "^  P'^r  ^^^  *  ^^P'^'^^  °'  ^OO  ton'  i.er7ay^S 
seven  months,  if  located  at  Atwater  Avenue,  would  be  $337,000.00 

This  amount  might  be  diminished  by  about  $6000000  if  thp 
bmldmgs  of  the  present  pump  house  (which  would^r^ve  b^n 
moved  near  the  filters)  were  used  for  the  ice  phmt  and  as  a  gtLe  fo^ 
the  motor  trucks  used  in  its  transportation.  ^  ^^^  as  a  garage  for 

64c  i^r^nl*"*  '"""^'^  manufacture  ice  f rom  ffltered  water,  at  a  cc3t  of 

We  have  estimated  that  the  cost  of  delivery  at  different  central 
L^h";?>r'  '"*'',  ^-^\^on^  of  the  City,  would  be  alZT^  pTto^ 
Sr  ton.  '""  ^'^''"^  ^°°*  disiribnied)  would  be  Z^%LW 

per  b?oTk.*°"  "'**"'''  ^~'*^'  '°°  "'^^  °^  20  lbs.  of  ice  at  a  (^t  of  Ic 
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y>mZ!^7o\l^s^~^^  ^^^  '"'*  °'  developing  13,000  H.P.  summer  and 

TOTAL  COST  COST  OF  OPERATION 

(10,609,000.                                        S740  000 
Amount  charged  for  interest .'  .$1,299  398. 

Scheme  III 

Summer  Power q-^  „  p 

w-*-f--- ::::::::.-S2.p: 

b*nk?iSIJ''  ?L^^~:?'*^.'°'  ^'^'*^°8  *^«  ^^««»'*«e  ''ith  sloping 
banfa  jntbout  Boulevards;  the  Tailrace  is  the  same  as  provided  for  in 

Twn^*^'  L^^  °^  ?r**^  ^  ^''^  ^^"^"^^  -»  1«  ft-  P«f  second. 
Two  feet  of  surface  ice  will  form  in  winter. 

The  lowest  average  summer  month  in  two  yeaiti  is  November  1908 
*T  Z.,i^T  produced  would  have  been  9500  H.P.  The  Headrace  is 
the  contitolhng  factor  and  the  velocity  in  the  Tailrace  is  4. 1  ft.  per  second. 

The  lowest  ^nnter  month  is  March  1912  when  the  power  produced 
would  have  been  5000  H.P.  with  Headrace  as  controllii^factr^ 

in  1  '^  ^u^  *^^  Headrace  situated  in  the  rock  section,  6,000  ft. 
?hlA  ^^  *f  P^^tj^'^Uy  "  »hown  on  present  plans,  except  that  on 

!.,„    j;!5  ?    '     ®.*'*°^  ^^  ^  "^^P^  *^^«  *»>«  »«*8e  i"tead  of  being 
supported  by  gravity  walls  as  on  the  North  side  where  they  are  built 
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In  the  East  earth  socticMi  for  a  length  of  14,000  ft.  the  banks  sloue 
2  to  1. 

4 

Between  Stations  140  and  128  the  width  at  bottom  will  be  130  ft. 

Between  Stations  128  and  44  the  width.at  the  bottom  will  be  91  ft. 
This  section  will  govern. 

Between  Stations  44  and  0,  the  width  at  the  bottom  will  be  J22  ft. 

We  have  estimated  the  cost  of  Scheme  III,  as  follows:— 

ACTTUAL  NEEDS  FUTURE  NEEDS 

Total  Cost $7,515,000  $8,205,000 

Cost  of  Operation 604,000  648,000 

Interest  charged 1,162,076  1,184,924 

In  this  Scheme  thete  is  no  land  for  Boulevards,  the  walls  are  built 
only  in  the  Western  earth  section,  and  the  Tailrace  is  built  only  large 
enough  for  the  production  of  9500  H.P.  It  could  be  increased  in  capacity 
at  some  future  time,  as  per  Scheme  No.  2,  but  in  that  case  thte  TaUrace 
would  have  to  be  enlarged  and  the  walls  demoUshed,  and  new  bridges 
required  for  Wellington  and  Bufifalo. 


r 


a 


Scheme  IV 
COST  OF  PUMPING  BY  STEAM 


In  this  Scheme  there  are  no  BoulevardB. 

To  Pump  100  miUion  Imperial  gallons  per  day  we  calculated,  first, 
the  cost  of  adding  two  new  DeLaval  Pumps  and  new  boilers  to  the 
existing  plant. 

The  existing  plant  has  been  lately  valued  by  Supt.  Lesage  at 
9674,000.00. 

With  additions,  its  total  value  would  be  $1,032,696.  and  the  cost  of 
operation  $494,924  per  annum.  '  ^ 

We  have  also  estimated  the  cost  of  an  entirely  new  plant  consisting 
of  6  DeLaval  units  of  the  same  capacity  with  new  boilers,  buildings,  etc. 

The  capital  cost  is  $769,240.00,  and  V  crating  cost  is  $389,744.00 
per  annum. 

There  is,  therefore,  a  difference  in  favor  of  the  new  plant  of 
$125,180.00  per  annum,  and  even  if  we  add  5%  of  $674,000.00  to  cover 
the  dep.d  loss  of  the  old  plant,  the  difference  will  stfll  be  $91,480.00  per 
annum  in  favor  of  a  new  plant. 

This  difference  would,  in  reality,  be  much  larger  owing  to  the 
necessity  of  remodelling  the  old  plant,  and  to  the  difficulty  of  supplying 
water  to  the  City  during  the  remodeUing. 

When  the  work  is  completed  it  is  planned  to  have  the  water  flow 
by  gravity  from  the  filtration  plant  to  the  steam  pumps  increasing  the 
suctions  by  about  12  feet.  If  the  steam  plant  is  not  to  be  altogether 
discarded  it  will  have  to  be  remodelled  to  suit  the  new  conditions  and 
considerable  piping  shall  have  to  be  done. 

The  best  location  for  the  steam  pumps  would  be  near  the  Filtration 
Plant,  as  that  plant  could  be  heated  by  exhaust  steam  instead  of  electricity 
as  it  is  now. 

The  current  used  for  heating  by  electricity  is  paid  by  Tuiff  I  of  the 
City.  When  the  addition  to  the  new  plant  is  made  (and  this  should  be 
done  at  once)  the  cost  of  heating  would  be  at  actual  rates,  at  least  $25,000 


M 


^r^um.    Thi.  amount  would  be  saved  each  year  by  using  exhaust 

at  no'Xrf  *'"  °'  "'*"  ""'  "*  ""^'^  '°'  ^^*^8'  ^  '^i^^. 
We  have  estimated  the  cost  of  pumping  by  steam  as  foUows:- 


CAPITAL  COST  OF       INTEREST 

COST      PRooucmm    charge 


Future  Needs $6,703,000        $712,000 


$1,088,590 
$1,111,411 


K-„7ilf  u"*,  ''^  ^''"^  estimated  on,  which  employs  DeLaval  Pumps 
hand-fired  boiler,  and  cheap  fuel,  as  designed  by  Supt.  LesL   riv^ 

Item,  might  be  dunmished  by  the  use  of  mechanical  stokers.  In  that 
case  we  have  estimated  the  saving  at  $24,000.00  per  amium,  a^d  the 
mcrease  m  capital  cost  at  $56,000.00. 

,«  k^  the  saving  „id  be  the  same  for  aU  Schemes,  except  Scheme  V 
we  have  left  It  out  of  our  calculations.  sscneme  v, 


COST  OF  PUMPING  BY  ELECTRICITY 
Scheme  V 

At  the  request  of  Mr.  Commissioner  E.  W.  Villeneuve  we  wrote  to 
the  Companies  supplying  electric  power  in  Montreal,  and  e^dcS  M^ 
ViUeneuve  8  letter,  asking  at  what  rate  the  Companies  would  te^^d 
to  supply  the  City  with  power  per  day  of  24  hours,  for  a^ri^ ^26 


f  .1 


55 


31 


.  We  received  twd  letters- from  the  Montreal  Light,  Heat  A  Power 
Ckinapany,  advising  they  would  be  prepared  to  undertake  the  street 
lighting  of  Montreal,  at  the  present  prices,  for  a  period  of  40  years  from 
date,>nd  also  quoting  tentatively  for  3  phase  alternating  current  11,000 
volts,  delivered  at  the  City  Pumping  Plant,  Atwater  Avenue,  S25  per 
annum  per  H-P.  (probably  E.H.P.)  of  maximum  demand,  on  the  basis 
of  a  20  year  contract,  and  $24.50  per  annum  per  H.P.  (probably  E.H.P.) 
of  a  maximum  demand  on  the  basis  of  a  40  year  contract.  This  for 
24  hours'  service,  . 

The  current  which  is  now  furnished  to  the  City  for  24  hours'  service 
is  of  two  kinds: 

1.  A  current  <rf  2200  volts  in  units  of  400  E.H.P.  or  more,  at  a  cost 

of  130.00  per  annum. 

2.  A  current  of  2200  volts  in  units  of  from  100  to  399  E.H.P.  at 

$35  per  annum. 

Current  at  11,000  volts  would  have  to  be  stepped  down  for  use,  and 
to  the  price  of  $25.00  would  be  added  the  operation  cost  of  transformation, 
and  electric  losses. 


The  average  pumpage  at  Atwater  Avenue  is  at  the  rate  of  54,000,000 
Imperial  gallons  per  day.  On  account  of  the  insufficient  reservoir 
capacity,  the  output  varies  from  73,000,000  maximum  to  45,000,000 
minimum.  This  variation  greatly  increases  the  cost  of  power  for 
operating. 

When  the  City  buys  power  from  a  Company  for  pumping,  the 
Company  must  be  ready  to  deliver  it  for  the  peak  load  at  any  time,  and 
very  properly  charges  for  the  said  peak  load  all  year  long  at  $30.00  per 
E.H.P.  For  instance,  at  the  McTavish  pump  a  test  was  made,  showing 
that  the  pump  working  at  full  capacity  for  two  hours  was  pumping  at  the 
rate  of  5,760,000. gallons  per  day,  and  used  523.5  E.H.P.  The  City  paid 
$16,660  for  power  used  at  McTavish  Street,  in  1915,  or  for  522  E.H.P. 
at  the  rate  of  $30-00  per  annum.  .  During  that  year  the  average  daily  , 
pumping  was  4,620,000  gallons,  which  requires  about  420  E.H-P.    The 


?» 


At  Papineau  Avenue,  where  the  nominal  ratp  is  t20  f»  nM>  p  n  d 
Pjr  annum  the  coet  of  power  actually  ^  ^^'72^ZZ^^ci 
38%,  the  difTerence  between  the  percentages  of  increae^  b«n«  rfitlTftk 
respective  efficiencies  of  the  pumpT^  b«ng  due  to  the 

In  the  absence.of  complete  details,  of  the  terms  on  which  electrii, 
o^Th:;Sloiii::!!^'^'  '-  *"•  -^'  -  »-ve  hased  ot'ltlZ 

Fir8t:-buying  power  at  t30  per  E.H.P.  maximum  demand. 
Second:-buying  power  at  125  per  E.H.P.  maximum  demand, 
(as  per  terms  of  present  contract). 


SCHEME  V. 
at 

$30  per  H.P. 
$26      « 


TOTAL  COST 
Actual  Futur* 


$6,102,000 
6,102,000 


$6,268,000 
6,268,000 


COSTOPOPERATKm 
Future 

$712,000 


Actual 

$565,000 
529,000 


The  amounts  charged  for  interest  are: 


656,000 


Actual 

$1,082,524 


Future 
$1,090,191 


We  must  point  out  that  the  maximum  pumping  occurs  onlv  rfnr!„- 
four  months  of  summer,  during  which  time  the  J^aSl^^ln  eS 
of  power,  whereas  in  winter  the  maximum  is  verv  nZc^J^T 
ave^gefor  the  whole  year,and  it  could  eaS,::a^::^^^ 
.t.    The  Power  Companies  might  possibly  be  ZTto  gLt  i^ 


tenns  to  the  City  if  the  facts  were  better  undcrstoocj. 


ELECTRIC  LIGHTING 


We  have  seen  that  in  case  the  Filtration  Plant  is  heated  by  exhaust 
•team,  the  power  needed  in  the  near  future  by  the  City,  wiU  be  as  foUows: 

PumiMnK  at  Atwater  Avenue 8,570 

FUtration  Plant 1^910  io,480 

^^*'m -4^330 

14,810  H.P. 

None  of  the  Schemes  we  have  considered  gives  enough  power  for 
lighting.    The  only  question  before  us,  therefore,  was  to  find  out  whether 
It  would  be  cheaper  for  the  City  to  buy  power  and  do  its  own  lighting 
or  have  the  lighting  done  by  contract,  as  at  present.  ' 

We  have  estimated  for  the  near  future  on  3,000  lamps  of  6.6  amperes, 
and  2,000  lamps  of  4  amperes,  as  per  Mr.  Parent's  Report  to  you,  dated 
September  12th,  1916,  assuming  wires  underground  for  a  distance  of  26 
miles  of  streets,  and  aerial  distribution  for  425  miles  of  streets. 

We  estimated  that  for  the  City  to  do  its  own  lighting  would  require 
a  capital  coat  of  $1,670,000  and  the  cost  of  operation,  not  including  the 
cost  of  current,  would  be  »286,000  per  annum,  and  that  the  cost  of 
hghting  by  contract  at  present  prices  would  be  $365,000  per  annum 
This  would  leave  a  difference  avaikble  for  current  of  $79,000  per  annum 
or  $18.24  per  H.P.  or  $24.32  per  E.H.P.  at  Atwater  Avenue. 

•  We  must  remark,  however,  that  the  price  of  current  is  a  smaU  item 
of  the  cost  of  lighting,  but  that  the  place  where  the  current  is  deUvered 
has  great  importance  on  this  item,  so  that  if  the  current  could  be  bought 
by  the  City  at  $25  per  E.H.P.  deUvered  at  subwitations,  the  cost  of 
•doing  the  hghtmg  and  buying  current,  and  the  cost  of  havmg  the  lighting 
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done  by  contract  would  be  equal. 
We  have  seen  that: 

«»u!™  lIl'h^.^iL:  d^et""™,  «i™tag«,„  ,„,  .k.  City  to 
could  produce  electric  ciin*fit  atTu  •  ■*'™®  *"«"«  tune,  mcaee  it 


t] 


LMMMMthoriapd:    IwumI 

TolMifM 

BMinuOMl  diM>o«nt 

fwiFlhmloo  Worb.. 
iMiPuapf ....."'.■"■■ 

Anwrtiied  M  and  of  l»ia  _  _ ., 


FINANCIAL  8TATIMINT 


ls.7Di,oor>. 
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Intaratt  ChartM 

'^wk  •bmdooed  ... 

SCHEMA:       I  

ii;;;;;;; 

Ill 

IV 

V ii;;i!;;::;;;: 

Sr?K  *  *  i^''*'  ^***''''  """t  b«  deducted 
from  the  total  c«it  of  ewh  Scheme,  m  the  C^ 

Wwk  abuidaoed 

SCHEMES:       I 

li. 

III. 

VI 

V. 


1.300,744 

1,153,076 
1.00a,  flOO 
1.083,534 


ymrm 

•  3r4,aoBJs 

* 

•1.073,MS 
1.3S1.2S4 
1.3W,aBB 
l,184,l»4 
1.111,411 
1.000,101 


Preant  Scheme. 


M.821.m 
7,335,880 

•,341,728 
5,334,728 
5,019,lfiO 


Tew 

1804 

1805. 

1908. 

1907. 

1008 

1900.. 

1910.. 
1011.. 
1012. . 
1013. . 
1914. . 
1015. . 


Y-rly  Expenditure  and  Revenue  of  the  Aqueduct 


M.831,808 
7,045.675 
».a08,7«2 
7,010,200 
5,501,137 
5,177,077 


»  300,772.27 
335,90043 
237,030.80 
201,042.03 
288,178« 
.272,496.22 
3Bl.fi76.70 
464,897.12 
663,760.40 
,  «J1.«4.3B 
1,036,375.67 
1.105,309.55 


t   839,587.70 

£11.520.13 

9^,586.44 

1.027,179.67 

wi.eii.ii 

,  884.432.60 
1,061,047.64 
1.168,2004)1 
l,328,O20«5 
1,638,147.31 
1.414, 192.6JI 
1.374,743.14 


"MAKKS  ON   com   AND  CONCLUSIONS 

to.»-..  w.  w, tS.""'Sir^"7«J!;S!lK^'^" 

»t  5%  per  annum  on  the  Mid  nortTTw  \l!l    ,       ***"*  *''®  interest 
of  buying  electric  ZZ  ZT^  IV  ^d  ^       '"""'"'  '^  '^'"  °' 

time.    Thi.  mrTot  bTfoi^Ln?  "  *^"  "^^  '°'"  '"^  '*^»Kt»»  of 
early  a.  1905  with  thl^Tor        ""'"'*  ""  '•*^"*^  "^''  - 

-greemerSTuri^^^  ««P«^  -•'ow  a  clo. 

of  the  quantity  7Z7e^  obt^^fw  f  "''*^  '°'  *^*'*"»  assumption, 
method^  of  uliLX;  pow^*"''**  '"""  **^  ^•^'  '^'^  '<»'  diffe«nt 

buiit^i^o^rCrt^*  isSn^  r  °'  *'*  ^*'**'«"  p'-*  -•-•dy 

of  the  power  neS^dl«  f  and  operation,  but  include  the  cost 
either  th^  cost  oTtht'i^n  suctirLn  H  '*?°'^-  "^^  ''^^^  "«»  '««'"<fed 
House;  the  cost  of^r^f  ^  briTl  ^^J  ^'^^  '^y**"^  *^«  P««°P 
claims  of  the  Cook  STp^y        ^''''  ^"  •'^P'*'"^^  »^'°'«)  «or  of  the 

These  costs  would  be  the  same  for  all  schemes. 


If': 


02 


^t^  ^Kwy1Slr„T"''^-    Th.  firm,  ™<Hi  « 

<^<>ST  OF  SCHEMES 

H.P.  BASIS 

"SSJ-  ^^PTAL        COST  OF 

SCHEMES:     I  «>ST  cost        OPERawon 

III !ij  716.06  66  90 

IV :::;;•;      ^^l        668.50      ei.Vi 

™  V 639  522.48  67.81 

J!J.  current  at  |30 

rn        v..:::.::;;.;;    ^^      493.05     67.81 

*4.  current  at  J26 

Work  abandoned..  ;.".■  .f?^  493.05  62  47 
*^^             »459.22         ,28.^ 

We  wai  now  con«ider-the«,hemes  as  described. 


|!<?: 
\,i; 


SCHEME  I 
P'ewnt  Scheme 

k.v.  developed  the  exp«««,  ^«'  "'*  "  outlined.    I,  c;„ld  „" 


N 

SCHEME  ir 

Maximum  Hydraulic  Development 

in  our  ReoommendaJioM  ^^  °'  *^"  ^P**'^  and  considered 

SCHEME  HI 
Minimum  Hydraulic  Dev,pment 

worked  to  a  much  larger  extej  the  nlw""^"^  "*^  P'*°*  ^i°« 
coal  wU,  affect  the  cTof  :Siofu,^^rd^  ^  ^'^^  ^"'^  «' 

* 

SCHEME  IV 

Pumping  by  Steam 

to  ca^w:!:r";^h"r  P^^^e^^^^  ^^"«*^-*  -P^^  -  a  channel 

The  high  coetof  operations  Jtith?  °^'***^  ^^'^^  ^^  «*«»"»• 
apent  on  the  Aq,SucT^ro^%^^*7;«'«8*»°«t'to^ 

it  was,  simply  „  a  supphTto^jr^t..  *  ^'^^  '^"^"*'*  '^^  l«ft  a« 

would  have'l^n  a  Zr^ttl^tt;^'^^^^^^^  *  '*^  '"^"^^  P^* 


SCHEME  V 
.   Buying  Power 

no,  purehMed  for  pumping  pu^;"*^-  °°  "»  "n"  bwi,  „  p„w,r  i. 

condition  to  ,^  t  ™„TerZmt  .T^*  *"  ""'  '*«  "^--^  >•> 
•K-n  «forr.d  [^in  ^.IZ::^^,^  '^     ^  «>»-  - 


•t 


1.  mi 

It 


JkWf  Ading  or  turnta.  over  dlTrfK      ™"''  *■  "  P"««"tioii  ag^M 

Power  for  Lighting 

Filten 

The  Filters,  as  deaiitnf^A  q«j 
capacity  of  50,000,000  CrS  °Lrr°!  «'»°»P»««<>n.  have  a  rated 
plans  are  under  way  for  HunW  ^tTJ  '^^r  ^"  "°^«"**'«1  th^  ' 
gallons  per  day  output,  mth^^yl^T''  *°  »«>'«».000  Imperii 
Imperial  gallons,  lie  prZ.t^  i!  '".*"^  ^tension  to  150,000mWO 
over  70,000,000  ImpTriafXns^f  "^"^  a  m,^^  pump^^S 
aufficent  capacity  to'leet'fe  ^^.^d",:::^.*'**  *'^  «'*«'*  »»»^  "o' 
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RECOMMENDATIONS 


wo j°,i"'rreS;^r*°4oi:i'  \'^'-  -^  •-'-  ™.  - 

yith  pro™io„  f„,  B^v^'^Z^^  'r^°'"'°°  ■"  *=!■«".«  II 
"  the  low«t.  But  under  the  otcun^  "LT??""  ^  ".P.  per  ye., 
Coi^Mtor  beiog  able  to  dioH,?^T  f .f""*  '»''"'  ""owed  of  the 
of  «3,012,M3  on  ,hich  .^Ato  L  T  "  *''f^'^"  on  .  contrwj 
computed  .t  the  end  o,  Z^.  rhetuernl'^S^if "'«  "^  ^ 

-''^athr-rror'tjs-i^:--- 

WE  WOULD.  THEREFORE,  RECOMMEND: 

therL"Lc?onVnd  truhlwe^U^^^^  **  —tended  to 

where  needed,  «  this  sCd  ^dr  foTt °  ^e^^^*^  '^^^^  ^^* 

earth  8ec*tioJt.mhr^!ltme*^;  T'J^^  '^*'^°  °°'  °"  th«  ea«t 
to  the  TaUrace.  '*'^^'°*  »«  '^^•ded  upon.    This  also  apph^M 

electric  ^wer  in  Cc™^^.7j'*';«  several  companies  furnishing 
specifications  should  be  LS^h^to te  pZ^'p  """^'^^'y  ^^'^^  ou? 
the  exact  conditions  of  the  -ervlce^uLS        ^'"'^^^  ««"i°8  forth 

.or  a?:Snr L^^l::::  ritnSe^rctfJr  '''  ^~ 


fl 


*i 


m 


tn^.       w  future  esxtfciiBions.    The  JJ;       ^'    "°*»«on  should  also 
we  WOUID  AUO  RECOMMEND: 


it 


*«^m.OO^J^^^  ^^^^  Work.  ..  .  ^  „, 
proceeded  with.  ^   ^  *°  **»«  -^"al  Report  of  1916,  be 


H.E.V./McL. 

MONTREAL,  APRIL  Mth.  1917. 


(SIGNED)  H.  E.  VAUTELET, 
Chairman. 
A.  ST-LAURENT, 
JOHN  B.  McRAE. 
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"«a,?1!^°rffl??J«'|°*«>Or  ENGINEERS 
ANSWERS  OIVEnTt  T^K^TliSS"" 

•h.  A,»duc.  P^-PciU^Ti '1™' Xr°°"'  "°'"'"'"  "' 
Am.— No. 

p»t»c«„.    Wrote   S   W    CnSST!  «••>•»«»« 

(Cool  cSction  C^or^L^"™  ""J^  ""«»'  ««"«* 


u 

•nliHwuMit  of  taU  nei  ^^  •'"»«»»t»,««d 

^— Why,  in  Recommendatioii  4  do.-  *t^  n • 

«d  if  we  do  not  C^Ti^^'^^^Zir  "^  '^'^^' 
Sencmted  by  .team,  or  pwdu^Sl^  tt  '^  "  ^^  »*  ^^^Sht. 

•«»  «fen«i  to?    For  w^h^Zi'tTSr '    "^-^  '^'^ 
how  much?  Project*  are  lands  necewary  and 

7-(a)  Hu  the  Board  verified  al]  eetim.^-  «r . 

^Porif    (b)  Have  any  fi^a^X  h*^."*'  ""^  '°  *•>«> 
adopted  without  checkifa|?^    ^^^  ^^  ^  «'ty  •»«».  been 

(c)  I«  the  Board  nnm^r^   * 
ertinulM  givenr  ^^  ""'«•"  "W   b.  done  for  the 

projects  IV  and  V?  '       "'**  "^'  •»<*  omitted  from 

Am -No.    No  guard  pier  rwulMrf     i   * 

•cheme  ha.  been  put  totooiSS!^;^'^^"  **"  ''»»«  *• 

city  to  extend   the  g Jartpiif .  *  *"  «*«^t»g«>u.  for  the 

9-Why  did  the  Board  omit  the  cost  of  their  bridaes  f«.n,  fU         ■ 

An.s.-Becau«.  It  haa  nothln-  .     '"^"^ '""°  ^'^  •'•P'**^  ^o«t? 
Cheap  bridge,  c^u^!?  ^T^*  Ij  ^^Irt  ''*  ""^  ''-''' 

to  tl.e  capital  eo«t  the  amor^t t       .  ^"^'''  ^"'"'^  *"  ^^^"^ 

.  -----urin«ther:fti::ti:::.;;^,:::r-^^^^ 

iha^lX'*  '^^^  -P-^  '-  itself.    We  have  added  net 


n 

11— Why  did  the  RoMd  rBcominend  the  n.vin.  ^  ♦!.    i.    j 

12-1.  thi.  not  Mddling  whomc  Noi.  IV  wd  V  with  w,  u„« 

expenditure?  *"  unni'.«'j,^Hiv 

Am.— PWTlou*  antwcr  applicc.  ^ 

An«.-Y«fc 

.   .P^37oftheirreport.ttribiterttS;jt^^^^^^^  ** 

mg  hi.  figu«  to  their  own  ««amp  W      °        '' '" '^'"P*^ 

15-Wm  not  pumping  by  steam,  or  by  electric  power  purchased  i„  lorvr 
and  even  m  1913,  before  u.uiertaking  thTworta  oT^'«  ^• 
enlargement,  the  only  re^  economicllutL  of  thfnrtbleT"^ 
compared  with  the  cost  of  installation  and  Sw,  ™J  *  '^  ™'  " 
of  the  Imancial  charges  which  wo^d  ^cru^thTuS^^^^^^^  "*^ 
development  of  hydraulic  power  at  theT^u^  "^"* 

Ans.-W  doot  know  what  the  .Ituatlon  wa.  at  the  thne. 

^^—An  average  commimption  of  100  OM)  nrvi  r  r n^  l 

requiied  tor  nwny  ye.™  ^tCT'^  ^',^  '"""''  "«  »»'  •» 

benefit  or  the  economy  for  .he  mtepayeTln  e  ^^  ^'^p^*;:^,'' 


I  i  * 


76 

«8poiwibilitv  of^^^^  "'  *''«  one  which  th- 

^  aty  of  recomn^ending  for  exeTJon^  '^"^  *^«  the 

Contracts  we  iSri??"^  *^  the  1W«.  r 

cJ*un  of  the  Cook  CnL  ^?™n»endatioM"  hints  f  h-  *u 

pest  per  horse-power  year?    n„l.'     .''^  **»^  declare  is 
*ffect  all  schemes?  '  ^^  "°*  *^  daim  eqJLjy 

Ans.— No— A«lc  «•!.-   f 

**»«e  flgur«wn„  f/'***^''  company  to  tflv«  iu 

"Bures  would  not  hesltatetow^    ^"^'  *f  we  had 

(Note—Board's  report  *  V* '•"Mnmend.  ™" 

l^J'^  "^^  *'^  ^«  ^orTjf  ,^---''Co„t«cto«.  ci^un^ 


20-If 


we  add  to 


year*. 


capital 


Commentates:  H:;S/Ji«'*r'«^. 
H.-P.innroie«f,r.r:%7:*^'  ^hat  would  tl 
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"'e™!  citi«a„,  to  «1^  iL?,'!"  °°  ''''"^'y  the  Mod  'in-tan,     ■... 
POSSIBILITY     Sp       I  '°® «"»« question. 

I«  M«ch  18M,  M«««.  Keefe,  ^  V    • 


4 

i 


n 

In  the  same  report,  p^fe  ji   ..  «  ^    , 

.  PiHtB  1 1,  we  find  the  follomag:-. 

"The  summer  oowpr  «*  ♦!.• 
Still  later,  ia  ion?    m..    r.  ' 

On  July  2nd,  1910.  Messm  w    • 

TO  eugage  outside 


erected.     This  subsofl  according  tn  1  ■      '*  building  was  beinir 

^ch  work  and    "it  would  ^Xhal^^^lldT^'  T  '-^^^-te  ^f 
pathetic  to  see  a  building  like  the  Dm^j^?  farcical  a   it  were  not  «, 
foundations."    (W.  J,  Cn:i:!:!.^orl'"H:l^'^t*  ^'^^^'^ -^^^^^^ 
The  City  received  fmn,  lu  *'^  "^^^^'^  '  May  23rd,  1913.) 

t^e  followingVS  ^a^r  ^irn'^ 

"That  the  soil  has    «nH      .„^°'"°'^"^«^  ^y  its  engineers:- 

The  only  difference  made  in  thofiu    .•  "«  "»Po«ed- 

Marceau  and  Kennedy  st^^  Z^'Tj"'"^"  *°  '^^  which  mS^' 
power.  ^^^^  '''ouW  Produce  a  mi„i„.u«  of  5,000  W 

had  trouble  wiiL  fra^^Se1St!**Iin*'f  ^*"'*  **»«  ^'^^^^  Hydraulic 
were  not  told  that  no  fi^rf  w«  fo^H  'T.^r  ^'^^  «"»«  trouble  Yo„ 
Canal  is  as  close  to  the  preZ^  l°^Jf  the  Lachine Canal:  the  LacC 
to  you  for  obvious  reaCf^  '^"*^"^*'  ^"*  ^^is  was  not  menjion^' 

The  question  of  fraril  was  f  Alro« 
reported    as    follows.-  **^'°  "^ ''^  °"tside  engineers,  and  they 

anchor  ice.    Since  the  new  eX„'  ^  '""^  ***«•■  ^as  ca.ised  bv 

-n-erencetoanytro:^^^^^^^^^^ 

-th^t'd^^nrrett  r  wtr^- r  ^^  ^^  ^  -- 
the  dinuni«hed  water  section  cZZ  bv  tl  !?  °^  '"'^''^'^  '«''  ^^^d 

't  «  only  necessary  to  point  tT^^^.^^T  """^  "«*  ^y  anchor  ice. 

reported  that  ^SuC^^Cul'nJ?""'''  ^^^y'  McAlpine-have 
the  ^ueduct  was  increl^  S^ll^'  "^  °'  ^^^  -«  difficuitil  L 
abUity  of  winter  water  ioTerti^iT  ""'^'  ""'^  *«  *«  *he  prec^i^ 
Canal . . .  ' Yirw„  Po^er  it  is  onlynecessary  to  refer  tr»  ♦»,.  ^"^}'^ 
■■■■   (Keefer   and    Vanier-March    j J^J;^"^*^"^ *** ^^e Lachjne 


80 

^^^^lTfZ:'^XoZ.^''''^  "^"  '^  ^'«"-  M^c-u  and 

fact    that  the    POBitiorof  the  p^l"  L'^'^*^  ""*'  *'"'  '«>«»  *»« 

•.ounibleone,andth.tnot™ub^*JS;t:i"'*'^  is  a  very 

fra«l  entering  it,  we  are  of  opinion  tSTtt!     ^  ^'^Penenced  form 

«»<i  buUt.  that  their  operZnl^ltZ  T  ^  "°  **«^«d 

by  fraail."  P«™won  wiU  not  be  seriously  interfered  with 

COST  OP  POWER  — Yo 

power  would  reach  |700.oi  and  thTHl  w^' Wm  » *^. "°^  ^^^  *'*»'^ 

OutsiH.   .„„; ..  ^^'"ble"  to  just  think  of  it. 

'horrible"  expen- 


*u  "."'tLdTernotT'"  "'  '-°"'-"''  '" 


The  old  aqueduct  develoDed  WD  m  «nn  i! 
of  »S0O,000.00,  or  «833  00  Mr  h^         "V-f-Power,  at  a  total  cost 

.;^Jo.d  he  p^u^ced  at  a'^  '^oT^S^T^:  JS^ 

Meaaj.  Herin,  and  PuBe,  .po..^  h.  M,„  o.  .he  p„.e,  canal.^ 

P«.poaiti„.  Zl  o'^rLSltdTe'^'  .If  r  ■"™"-'  "•*«» 
tbe  par.  of  Uxpaye™  Tto  Thl  tSot'i  ""  "T""™  '*  °» 
unprovement."  WMom  of  expenditurea  for  thia 

the  at^  to"-;;:;  itrpCl^s  trrrr  r^-  -«^«^  •'^ 

cost  per  horse-power  was  Just^SrriWe"  ?^  No  ^'^^^°P'»«°*'  that  the 
unit  cost  until  the  fall  1915.  ■  ^°°^  «^«'"  questioned  the 

differs:  figti:77!4oE£Vt'o(;J'^^^^^  ^'^   P''^-*   *t 

'  '"'"""'OOO.OO,  and  even  $14  000  Onn  nn 

The  «14,000,000.00  i«  arrived  at  bv  aHW  .  u  '^'^•^• 
proposed  works  and  future  ext^«io„  wn^W  ''  ^'^^''  '^'  «°«*«  °f 
conduit.  extension  works,  including  filtration  and 

workltsuS^Cl^iVu^l;;^  ^'^f «  *<*ether  all  the  costs  of 

cost  of  the  filtration  plant^^cit  of  1         -«  '^''"'  development,  the 
from.  P   "  '  *^^  *'***  °f  the  conduit  and  incidentals  there- 


of  .he'^„x■'SJ;::^t^tl^'•i,r;« '<«•«'■"  •«  the  ^ 

filtration  pUmt.  '  °'  •"■""•'.OOO.OO  le«  the  cm*  ot  the 

WHAT  THE  COST  WILL  REALLY  BE 

«  outlet  f<.  ,h«e  dr.L;'.  Jb'S  L  dorforT"  '""",'  '""  '"°"'"^ 

note  that  JL:^  t^^^  „7"  .«•■»'.  you  „,„  „„  ,„„,, 
Buffalo,  r,a«Ule  Road  and  wSr^L*^."' °''~'*"'' C''""'h  and 
^modelled  «.  „  to  „«,  the  incZToMh  f  T  ''"'^  """t  be 
Sr«  '".Wit  «.  Ion,  a.  th:«  .T^nlf  l^'"-  ^"^  °*""  "ridge. 
The^c«t  of  the«  bridge,  wii,  .„„,^°^  ^,  J.  J""""'   »»— 

^tnl«  onhr^I'oi;™  ^^  '^  "^no  r^tiong  „,«  .,  a^ 
the«  relating  gate,  a,  »«„  „  p^^'  1^  '1 T  "^''^  to  build 
U.  and  HeeUe,  dated  February^  ,9i-^T'f'"M«-'-  JamieMn, 
the  CO.,,  of  the«  g«e.  at  tmmm^^   ''    ^' ""'^ «tima,«i 

de.e,^*r,::"ofle"rron'°,.^J?'r  ""  '^  "-' 

«"™«h,  a.  it  i,  of  .beolute  ne^v  "'l."?°*"t  ",  should  be  ru.hed 
-- he  W.  „  ,  ,,  ^  ^^^y^  in^tSofX"'  "^  """^ 

V  the ■-tt'Slta^Se'^^zr.^r.f.r"'''''' -"" t" <•■"«* 

he  to  jurt  .lope  u,,  b^  toTSMl?^*  '?"  '  *«"»'  "'y  "ould 
between  the  two  T.'^poJVTS.T^JjiT^  The  m^^ 
g^ond  wll  require  m^d  ™ 'ttfJ!""'?';"'-  ^  ""P™"  »'  the 
md  placed  on  the  bank  ™'°""' "'"«'■  "J""-!!' excavated 

«.llo^°dl?l^"'  """^  •^•"i'  --tructed  c«.  deliver  soMc  8„,«,„«x. 

-  cp^^  Sfr.i^ror c:S!?-.ri- -a-  -» - 


We  h.v^,  therefore,  the  folfewing  coet.:- 

Bridges 

Fences  and  ditches' «80,000.00 

Culverts  60,000.00 

Land  for  Boulevards. ,\^'^^ 

North  wall  112,500.00 

South  waU  (or  slcrnes) »75,000.00 

He«igates       ^^^ 876,000.00 

which  may  or  may  not  be    i^  «».000.00     •2,797.600.00 

which  must  be  done.  ..  explZTwSJTtJS^  7**"'  development,  but 
or  not.  ''"^**' **«»''**«•  power  is  developed 

The  City  has,  therefore  a  ...«-i  en  j     . 

«W<»,,  MtmtU  for  ««  City  ^Zl'^.  •?  " '»  22 '«.    It  wm 

Pump-house  180,000.00 

980,000.00 

In  1913.  it  was  thought  advisable  tn  ^^  .  «.617,800.00 

produce  with  it  some  4,(S  ^^^o^^^^l^r'  ^^^  "'^  ^ 
««e  as  it  saw  fit.  ,  *^  ^orse-power,  which  the  City  could 

Adjfaonalenlai^ement  of  headrace  .ona^w. 

Additional  enlai^ment  of  tX^ 1306.000.00 

Power  house  (4.000  ho«e-p^T!;  •.:::;  '^^^ 

The  total  cost  of  these  two  projects  would  be  «26.000.00 

In  this  letter  I  have  alw*v-  ^t      ^      W.443.800.00 

10  000  ho«e.power  will  L  iSS<^'';^^  *  '""'^  ho^e-power.  1% 
»nd  when  thecanal  is  covT.^^  «  ,1  ^'^^^^  ^  **  '*"  ^^"^  -tage 
water  has  not  occurwd  in  thnJT^  ^^  °'  "t"  ^  '°^  "rt-TS 
surties.  ™  **•*  '"^  *^ty  years,  but  wm,  obeervedTthe 

Supposing  this  condition  to  foW  f«- 
power  will  be  much  g^aterThe  bZL  ^  IT"^  "!n?^  "»*«*^.  the 
year  may  be  estimated  at  H.O^lS^ll^i'^"-    The  average  for  the 
figure.    This  would  bring  th^J^TSTtott'^w*^'^'^*^^ 


-  «Wr«KHORSB.TOWER 

Smkm^ftttd «M% 1109,71^00 

2**  ^'^ operation. . . '  17,585.00 

^*8» 11,700.00 

16,000.00 

S«y-Htl60.000.00  for  the  total  co«t      a  ..  »154,995.00 

be  only  12.000  ho^e-powerT-    «**  «»<*  "".t  the  power  p,^uced  will 

The  cost  per  unit  would  be 

113.33 

ACTUAL  COST  OF 

«-t  the  ^oi'SS"^  '•'^'^  «^^»»  per  day  i,  tt  77  . 

i>i— *      r" "w,uuo  gallons  OeLav&l  m.^.^  •   T**^     •^•' '»  "  '«^e  assumed 

Plwt,  which  is  not  the  case.  ^^^  "  *^  «*«»da«i  of  our  s^ 

This  amount  is  Still  Bpe.w  .K      ..  «260,000.00 

mentioned  above.  '^**"'  *^«»  ^^e  cost  of  the  water  power  as 

To  the  cost  of  (>W*k.'«  u 

interest . . 

orperhorse-power. . .  8,000.00         138,500.00 
6.41 


M 

Coat  of  h(me-power ,,«„- 

. Operation,  mterest  cte ...... .  '  e;^?  •*«*! 

We  have,  therefore,  the  foUowing  eoet  per  unit:- 
Steam  idant  horae-power. . .  un-t* 

Electricity  purch«»d  h.   p.   930.  m^ 

Heotricitypurch«»dh.p.at$ia...  fs';, 

Water  power  as  propowd ^'^ 

YouTB  veiy  tanly. 

(Sim^)  PAuw:.  MiRciER 

CWrf  fiigimwr  and  City  Siii^yor 
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Montreal,  December  16th,   1916. 
TV)  the  Chairaian  and  Membew 

<rf  the  Board  of  CommiaMoners. 

GentleoMn, — 
*«ri^  liH^ilX "  ""^  "^  "-X  ■'-k'P  ™«  tto  7,000 

P0W«-,  ewn  ,b,„  there  ™T!S  t.       ,""'  ?■*""  '"  »™  "«" 
u»re  ma  electnc  energy  (,r  atie  in  Montreal 

made  known  to  Z  Sc  b^  tW  i"^'  ^'  ^'*y'"  ^*«»*^°«  ^e« 
than  half  of  thc^oZTwork  hi  1.^^  ^"^  ^''  ^^^  ^^ 
•bandon  the  p«,i^^^       ''  ^  ^°  **""«'  «»«  Cjty  fa  adviaed  to 


MTIMATtD  HORSB-POWBR 


After  locating  the  low  nM<ft#i  m    tn. 
wider  the  dm^tfcm  of  M/Tw^'H^m'"*^  ^  ^'  ValBete,, 
^udy  of  the  water  power  ti.nJl,XJLJfr?'  ^  '  '^-^'^'y-^ 
Penod,  u«ng  w.ter^«„e  «»dini  for  .^^  ?"^  **^*  '°''  ^.ter 

Even  in  ^.uming  Z^ZZ^     T  '^  ^''^ '^' 

«°^  on  thelS'ofXt^^'r^  "^^^"^  **""  '^•~«y 
»»««i  that  would  be  produoJd  hwi.        ^  «Mi«dering  the  incwMe  in 

FRAZIL 

AJthough  reports  made  bv  Mm».  v  t 
M«««au  A  Kennedy,  ^a  i^^^^t,??  \T"'  "^^  ^^' 
that  fraal  never  affected  the  oW  0^1^^  ^  '!**  ^^''-  ^'^'  P«>ved 
by  the  Ratepaying  Engbee«  ^.t 'T^?  '  **^°P°»«°t.  it  i«  churned 
of  the  plant".  An.onXXurtl«!^K  Tf  ''"*  '^™P'«*«  "toppage 
are  found  thoee  of  E^ne^^tt  SL^^^^^^ Enginee^RT^ 
t'^at  "the  fra^  .iSSTotS^^^^f^^ 

«>MPARI80NOFTHETWOPRO,Ecra 

electWe  te^;tr:  Sretranrfo:'^.^?^^^""''--  ''^  '^^ 
buddings,  it  wiH  c^  the  City'lSr^Vw  ^  JS^*  °'  '*"  '^  "'^ 

and  buildings,  it  wiU  ^^  the  SV^W  -^  i^"  ''***^'^  "^  '*»  «*««te 
will  own  its  street  lighting  s^^f  ^^^'^'^  ^  y^  and  the  City 

't  WiU  also  be  possible,  if  the  wor.  is  completed,  for  the  City  to  seU 


m 

■ome  «,000  h..p.  darinm  Mmm  »^*i„ 
In  thjfl  coiniMuJKin  tiui 

HAV^  D^JK^'sS'SpS^V^'^^  «'«  ™E  power 
TO  SEEK  muoENTlV  R,K  N^"  ^,^^*«o^^^A?^, 
""»"  will  b,  brf.™  l„  .         Co»»r».eK«.  CWl^  ,9,,., 

-™  cort,  Md  be  totally  independent  of  anv  n^!    ^  **''  «^  •* 

h.-p.  developn^ent.  this  Zldt^^,  *°  "'"^'^  ^J**  P«>Po«d  ,0.000 
I  l»ve  the  honour  to  nwvm..^ j  .i 

CONCLUSIONS: 

Tlie  conoluaons  of  mv  •««„-♦ 

I  w™,u  -_  •"  wia  report  thereon. 

^*«?»ctfuMy  submitted, 

(Si^ed)    PAUL  E    MPRnfr-n 
PEM/McL.  *^  =°«^  »a<^„I^. 


